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Volcanology 


yo'carology topici (AeMetle eeasunHitertts) 

AJALfSIS Of SURFACE DEFQRMTICM DATA. FllAUEA VOlCAUD 
HAWAII: OCTOBER 1 966 TO SEPTEMBER 1970 
J. Onarik [Hawaiian Volcano Observatory, liana it 
National Part, Hawaii 967IBJ, A. »a W ra, and 
J. Dleterlch 

«nSii!5 4 ^ l 3 U< I e * l "!} r ‘i ,n «« , nn technique has been 
appT ed lo surface displacement ireasu regents gaihared 
at Kllauea volcano, Hawaii, | n an itUtvt to locate 
S*J« or fntr “ 5lv ® «tl.lty. This technique Is an 
fa! 5. Pr ?" durB *‘ n,ch 1,11 1‘»* Analytic express Iona 
for the displacement field arising from dilatation I 

eUI»?l!d| , Mun l,C hs,f ‘* pace and ma r be used to 
either Individually or slnultaneously Invert the 

pf , defp ™ tl0 VAta routinely collected 
the^ Intrusion d t " e tK ,flcat,w ' and the volune of 
A variety oi simple elastic model fleweirles For 
possible Intrusive bodies in the summit region of 
htlsuea have been tested ranging from small spherical 
lint IW ? odles 10 segnent" of Cu 
Fn! 9 Mr^«! f ™!l Br ,erU “ 1 ° r hor, « nl «' orientation. 

9eonBlrjl lt,e '«»»on and relevant 
S' 14 Saur 3? M™««« are estimated sirmil- 

ta,e,,B B the tri lateral ion data 
The standard deviations determined for aach or the 

t?m°n!rli£ l !f wl! SM ™ trles •"««** that, oyer 
time periods of a few months , the surface displacement 

■E2ETS “»« «■ region Q f 

Incapable of distinguishing among the intrusive 
geometries Investigated here. 

Assuming that the volume 0 f elastic uplift is dlrectlv 
related to the volume ol intruded materia the r f 

delcmtred fro. analysis of successive leveling surveys 
thirteen month non- eruptive period nMui preceded 
raU ™ wfl na "h eruptions, this supply 
vnl!m! iiT^ b y t0Mt4Bl - Taking Into account the 
IlinJTlhl nSf !r i E[? d thB iu ™ il r «3‘0" and also 
su^iia V t., 0, r K ’^A’ tho average rate of magma 
luppllpd ovor the Tour year pericid free October IQftfi 

inV^ e l!r r , ,97CI *“! 0 07 “■>“ I'Crlt year 
and the total accumulated volume at a v one ilme y 
during this period did rot deviate fron this average 
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auruut Iona illarrle ri nl 1<IR1 i far nn nnl. cloud faim-d 
durtnn thu prnlr rnejin rr option rate ut Hu uni 31. Mima, 
Reflecttvlcy factors for vsirv ilranio anh rluudn ()-■■ 
.-Jj are several ordure nr lugn f tn.lu tsmLlir linn far 
Havero iwnchar cenildutud rout 1 nr I V ilrci-c ruble by ulr- 
borno veathar radar and ilnnRornun far nvlnilun, 

Uacauaa volcanic neh cloud, with part lei.- roiKoin ra- 
tlcuta of nc tuner 0.7 g .-3 nr<- rr'alurml ],■ rat r><mulv 
amnll eruptions fin irrati .if u.tal nnhfnll uinul rf 
duration tree then I elmiiv, valcwile n»h rliaula muni 
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When was the last time you heard of prices 
going down - or for that matter remaining the 
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A major research ellorl, the Global Tropo- 
jplieric Experiment (GTK), has liccn initiated 
by the National Aeronautics and Space Ad- 
mmistraiion (NASA) tu siutly the ehemisiry 
of the global troposphere and its inter action 
with the stratosphere, land, and oceans. The 
project currently involves approximately 2H 
principal investigators from 111 different insti- 
tutions and is expected to expand over die 
not decade. The Rest phase of the project is 
sued at developing and validating measure- 
mem techniques for trace species in tropo- 
spheric chemical cycles. It is designed to lead 
(mud development and implementation of a 
cooperative research program involving 
NASA, scienlisls sponsored by the National 
Science Foundation, the National Oceanic 
and Atmospheric Administration, oilier gov- 
ernment agencies, anil research instiiiiiiniis 
abroad. The goal of the GTE is to uiulei- 
uand the chemical cyles that com ml die c> im- 
position of the global troposphere and iis 
changes. 

The NASA GTE is managed through die 
Tropospheric Chemist i y I'lugi.un ill die 
Emh Science and Application Division nl die 
Office nf Space Science ami Applications, it 
has evolved fmm the retmiiinci illations ol a 
series of scientific working groups coiiqiosrd 
of more than I (Ml members nfi lie aiiiiosplier- 
tt sciences communiiy. The i mined Lite em- 
phasis of the GTE is on the development, 
testing, and evaluation of measurement tech- 
niques that can achieve, under held • uinli- 
iwiu, the extreme sensitivity required in mea- 
sure atmospheric concent i at inns of key » liem- 
™ species, which can in some cases teach as 
10 /« and still exert gienl inlliieiiie on 
“* global tropospheric muiposiiiim. The sec- 
wd phase of the GTE will focus on wiclc- 
|prezd, systeumtic incasureinents supported 
«v modeling and laboratory studies to under- 
?“v™ principal processes that govern key 
Etmcal cycles in the Irnposphere. A major 
"*nt of the second phase ol the experi- 
T°' h, “ } K an aircruli sampling pmgi am lo 
aractcrizc global distril unions and 1 1 axes of 
u ®' ra '*s Inipospherlr trtue species. 

ne third phase of the Global Tmpospher- 
«rJirt^ cm b iimicijKtu.fi to begin in the 
jy 1900 s and will routs on global scale ln- 
". .. . .... 


Scientific Rationale 

Human activities have reached a scale suffi- 
cient to impact the atmosphere on a global 
scale, with the liest known examples being in- 
creasing levels of C0 2 related to fossil fneid 
combustion and the probable depletion of 
sli atosplicric n^one through photochemistry 
IkisciI on iiiiiogcn and halogen compounds 
(N 2 0 and chlorofluorocarbons). Ollier gases, 
such as Cl I., and NjO, are also believed to he 
increasing, bajetl on preliminary daia from 
ambiciu air monitoring combined wilh stud- 
ies of fossil gases in ice cores. A variety of 
photochemical, biological, and climatic fauors 
inline] ice sources and sinks for atmospheric 
species of carbon, nitrogen, and sulfur. The 
goal of the Tropospheric Chemistry Program 
is to increase our understanding or chemical 
ami physical processes that control the com- 
|iosiiiun of the atmosphere with special em- 
phasis on the potential global impact of hu- 
man activities. The role of the global Iropu- 
sphere as the source and sink foi substances 
in the stratospliere, the details of the ti-opi >- 
spherc/stratosphere interchange, and the 
process that comrol global trojiospheric 
ozone are of particular interest to NASA, as 
is the eventual development of enhanced ca- 
pability to study ihc troposphere and its com- 
position from space. 

At NASA's request, a scientific Working 
Group, headed by John H. Seinfeld of die 
California Institute of Technology, under- 
took a major citriri in I07S-19HO to identify 
scientific objectives anil make rccoiniiiciida- 
linns oil appropriate research and doclnp- 
incni tasks dial NASA should undertake |u 
iniimhule lo an undersiaiiding of uxi|ui- 
sphcric ehemisiry and m licgin die iIcvl4u|i- 
ineni of spacL'-hased systems lo simh it. The 
Working Group's findings have been pub- 
lished as NASA Htfenuft I'ubliinlum Hhi2. 
“Itepoil nl die NASA Wmking Gump mi 
Tiopitsphcrir Pmgiuiu I’kuiniiig." Hie 
Working Group letoiiiiiiendeil dial NASA 
expand iis t ingoing lioposplieru tvseauh 
program to provide the trilital infniiiMlkiu 
needetl for mure complete iimlersiantliiig of 
die iimios] there on the regional to global 
stale where space-lxised measurements ap- 
|K-ai to ollei die urnsi puuiiLsiiig .iilvaniages 
in the lung i mi. The Working turnip lecoin- 
meiided die following scientific goals oi die 

pnigram: 

I. EstnljlisliinciiL of global atmosiilieric 
coiicentiatinn distrilniiioiis and budgets of 
those elements and compounds believed to be 
ol key importance in global biogeaclieniical 
t yrlcs. 

i!. Determination of the cause-and-c|Teci 
relatioiisliips lictwcm iliesc observed disuibu- 
linns uinl dominant controlling factors, such 
as atinusplicrie chemical iransfoniialions, 
biospheiic and atmospheric source and sink 
strengths, and atmospheric transport. 

To achieve these goals, the Working Group 
recuniiucutled a broad prognim of investiga- 
tions in four Troposnplieric Chemistry I’ro- 


‘ougaiions of principal troposplierie t licmi- gmm elenicnis: modeling and data analysis, 
“! Jnd Bampon processes with spate-hased lalioraioiy suidies, field measurements, and 


^^mas a major tool. Many of the 
inherit i .8“ specifications for iropo- 
mcasiircmciUs from space 
of ihe - t0 ? lu|alC{1 on tile basis of results 
^^atrcrafL studies, supported by extensivi 


technology development. 

A second scientific working group was con- 
vened in July 1981 to identify specific re- 
search tasks related to the development and 
use of modeling in Lhe design of global tro- 
pospheric field experiments. The results of 


The Etymology of “El 
Chich6n” 

The cruptiui! of El Cliirlion in the Male ol 
Chiapas, Mexico, in spring I UK!! is dearly an 
important cvenL for tlic studv nl vokank ef- 
fects on climate. Many reports hate already 
appeared describing prupeilics ol the dust 
duud [Koboek, 1983], and coinparisoiis nl nil- 
served ami calculated aiinuspheiir cl led s 
have been undertaken [e.g.. (hum:, |*IK3|. 

We have meanwhile limed cnnlusiuu regard- 
ing the meaning of the name of die volcano, 
and it is the intent uf diis note lo clnrily this 
problem. 

One meaning given in various dictionar- 
ies— easy, presenting mi problem, leasing, 
joke-playing (Central anil Smith Amciieu)— 
seems irrelevant and will uul he treated fur- 
ther here-. 

Rubock [11)831 suites that “El Ghicluiir in 
Spanish means hump or swelling from blow 
to the head-, also, bruise: from Latin (iftuvsiirt, 
tumor. (Snurcc: Spanish Royal Academy. 
Dierionaiio ilt In leugim r\fmtinht ( I Kill ed.. 
1936). Note: A reunite English cognate fur 
chichrm is ilierelnrc nbicew.) Indeed, this is 
the only deliuiiitm carried in the Spanish 
Royal Academy's Utffivuam. However, Span- 
iards ami Latin Anieritans whose voL'aluil.ny 
goes iKyoml die dictionary arc aware of oili- 
er coiiiioialiuns, and some will readily refci 
lo lhe highly jMpular. mildly eimii use til die 
word given in ■S'liMtHHiiiiiri |l!i;V.I|: A ugu ten la- 
live funned from t hit hr. which means mam- 
nun y gland or ui|iple. IViuiiiine (oinnei parts 
of L'hiclion and another derivative, ilurhitilo. 
uie chtchoiiti, thirlnitlti. iiieauing, lor example, 
a heavily-endowed woman. (Note: Cl lie lie. m 
chichi, nr chit ha, is limn the riavpie m/am 
I ndceil die assnriaiimi ol diis meaning with 
die volcano lias been suggest ed in a lively lei 
ter to Mohock from the Iti iiisli Aiiihassadui 
In Mexico, Sir Crispin T iikell tEelini.iry ‘JK. 
|!IK:<), riling no less .m auihnriiv ihan tin- 
luniicr I'resiileiil ut Mexiio, |use Lupiv I'ui- 
lilki. Altai 

Careful lesvaiih. howevei. le.nls in a dil- 
1 ere tit ■ out I ii sit in . I lie s< holai l\ .nnl ■ ■unpn 
heiisive Uiftionniit' «/• M?iitnHi*uni\ [.V«ii/ii- 
mm in. l!»Mi| points m a luoie logical diieit 
meaning loi "El t lii« li*'m": 1 lie name given 


by die iRiipIc ol the states ol Chiapas and 
I al kiscii lo a most hcanlii'iil palm plaul (A'vo- 
fieliun nt r\irn mini, Ale bin.) wlikh grows to more 
diau 2 m in height oil the niouiiuiinsirk-s. 
Iicariug a delicious-i.istiiig. spindle-shaped 
fi nil ahtnil MJ ciii long. A thu Jmruif is an area 
with these palms. (Nine: According to Medina 
|IUM2|, die ITuit itself has the name ol "clii- 
ctiAn.") Thai diis is the proper meaning tu be 
associated with the volcano has been toll- 
firmed liy Ignacio Galintlo. Diiecitu ol liiu 
Mexican lusiiiute of Geophysics (private coin- 
munication. HIH3), who furiher called aileii- 
linn tu the tlucu me illation by Medina \ IUH2], 
fnnn which I quote, in translation: 

'M'lie area near the volcano pieseolcil a 
great abundance of a species of palm, .h/ro- 
caiyiun Mexirnnum Lub, whose fruit is named 
chic I iiSii, which is lire basis for naming lire 
volcano GhicliAu nr (.liicltoiiid |see Santo - 
maria, 193*11. It is appropriate tu note that the 
official name assigned in the Catalog or Ac- 
tive Volcanoes of the Wuild. published in 
I95K, is that nr ("bit bon.'' 

Tims it is clear that "El C.liiclion" refers Lo 
die palm, or its fruit, identified by Santa - 
mm fa. The shape ul the Irtlit described bs 
Suiiminaria limher i .vises the possibility, to 
this writer, that die I mil itscll tnav have Ihtii 
named with Saiuaiiiaria's mhci meaning 
(niiiinuiai v gljud) in mind. In situ discussions 
will i some ul the olilei inludiitants oi Chiapas 
■nay he needed to tesulsv illis aspen uf the 
problem. 
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Chapman Conference 
on Collisionless Shock Waves 
in the Heliosphere 

February 20-24, 1984 
Silverado Country Club and Resort 
Napa Valley, California 

Convenor: R. G. Stone 

i 
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lliis working gnnip arc puldished as A/15A 

J25L "Applving MixM- 
mg Results in Designing a GMj.iI I tupn- 
splmrk Expcriinciu." T lie priiuipul (Hidings 
repnned in lliis doiiiuiciil are as fulbms: 

1. The chemical species most critical in ad- 
vancing the understanding of homogeneous 
gas-phase chemistry of the troposphere in- 
clude OH. NO. and NO* Techniques for 
measurement of these species in the nonur- 
ban, remote atmosphere arc under develop- 
ment but have not yet tleniunslraicd satisfac- 
tory accuracy or ]>recision. Completion uf in- 
strument research, development, and testing 
for measurement of OH, NO. and NOj in 
die remote troposphere is a top-priority activ- 
ity. 

2. There is a second group of gaseous 
chemical species, including CO, CHj, Oj, 

NiO, halogens, certain trace metals, and re- 
duced sulfur species, for which it is possible 
to make accurate, precise measurements both 
on the ground and from aircrafi. The global 
concentration distribution of these species 
needs to be determined. Any field program 
should include both ground measurements 
and vertical profiles or these species. Data on 
seasonal variability al specific sites and inter- 
hemispheric concentration gradients for these 
species are of particular importance. 

3. Working group members concerned 
wirii measurements in the boundary layer 
placed strong emphasis on the need to devel- 
op capabilities for direct measurement or 
chemical fluxes between earth surface sources 
and sinks, the boundary layer, the free tropo- 
sphere, and the stratosphere. A recommen- 
dation was made that additional fast-response 
chemical sensors be developed lo increase ca- 
pabilities for airborne flux measurements, 
wltii emphasis on particular needs for dux 
data on Oj. CO. COj, CH* N»i. N a O, mm- . 
methane hydrocarbons, and gaseous reduced 
sulfur species over oceans, tropical forests, 
wetlands, and areas of biomass burning. 

4. To quantify global tropospheric budgets 
of chemical species such as Oj, NO, N 0 2 . and 
HjO, exchange between lhe troposphere and 
stratosphere must be Investigated; in detail. 

The working group ori stratosphere-tropo- 
sphere exchange recommended a prbgrdm or 
field measurements in mid-latitude tropur*- 
ause fold structures; thiae are legions or ac- 
tive siralosphere-troposphefe Actanjje and . 
large chemicbl gradients. Meteorological lech- . ■ 
nlques using potential ypnicity can be used lo 
guide aircrafi chemical sampling and to ex- 
Wpolate results to global fluxes. A second re-, 
jrion of particular importance for assessing 
troposphere-stratosphere exchange is the In- 
teru-opical Convergence Zqilc. where high al- 
titude cumulus towers penetrate the tropo- 

-fi’jn the area of modeling reseaixh needs , 
for global tropospheric Studies, the working . . , 


[ : i ■ '/ 


group stressed the need iur eiiipFiiisis oil the 
di-VL-lu[iiiieiit nl a hi pled dviimiK -|,h"lni.lieni- 
iial uiuileU m explnre lhe yluli.il Inulgeis ul 
Oj. GO, and oilier rriiual spei ie-*. 

One-dintensiuiial ami rwu-ifinu-iitiniial mud- 
els will cum i line in plus a critical rule in ic- 
g iona I tr<iiis|iori ami getirhemii-.il liiulgt-i 
studies and also in exploring new clieiuical 
renciinu schemes. 

Ii. Longcr-range goals fur a global irupn- 
spheric research program muse inrlude un- 
clersiantling llic role ul complex heteroge- 
neous process in global Inidgeis. The working 
group recognized dial while extensise re- 
search is eurrenilv in progress on regiunal air 
pollution chcniisirv, studies of heterogeneous 
processes in remote, noiun ban troposplierie 
regions arc in the very early singes of devel- 
opment. In ill e next few years, particular em- 
phasis must be placed on the development of 
both collection and analytical techniques for 
ground and airborne measurements of gas- 
particle reactions, precipitation scavenging 
processes, and chemical deposition in oceanic 
and remote continental regions. 

7. The working group stressed ihe impor- 
tance of careful research into the monitoring 
of long-term trends in long-lived tropospher- 
ic trace gases such as COj. CH 4 . NjQ, and 
certain lialorarbon species. It was feh that 
NASA should explore its potentially unique 
role for developing space techniques for 
long-term monitoring of the global tropo- 
sphere. 

NASA has responded to lire recommenda- 
tions of die working groups l>y directing its 
ongoing Tropospheric Chemistry Program 
toward a coord in n ted research effort to meet 
die recommended scientific goals. The inves- 
tigations that niake up this research program 
are collectively referred tu as the Global Tro- 
pospheric Experiment. 


Research Program 

GTE Phase 1: Chemical 
instrumentation Test and 
Evaluation (CITE) 

The principal thrusts oi 1 (he first phase of 
the pTE include new and expanded invest!-, 
gallons Rimed ni the development uf ad- 
vanced technologies for measurement of OH; , 
NO, and NOa and other key trace gases and. 1 
'aerosols. • . ' . • ■' 

' . During this first phase of the .Global -Tro- ' " 
pospfienc Experiment , investtgqiiiins will em- ; 
phnsize (1) improvements in instrument' dq-. 
lection limiu for measurement of the very., 
low co ncenvra lions of OH, NO. nnd NOj eij- 

• : • ; .Article -(coni, on p. 562) : 


iiiSl 
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Article i cent . from p. 5ft/) 

countered in the remote troposphere: (2) im- 
provements in icspnnsc time of measurement 
systems to enhance our capabilities for cou- 
pling chemical sensors to meteorological sen- 
sors for improved (lux determinations; (3) 
expansion of our measurements capability to 
key tropospheric species for which we cur- 
rently have no suitable measurement tech- 
niques; (4) expansion or the range of validity 
of laboratory measurement techniques to 
conditions encountered in held measure- 
ments; and (5) establishment of reliable abso- 
lute calibration procedures for instruments 
measuring key tropospheric species ant! in- 
tercomparisons of different instu remenis that 
can measure the same species in an effort to 
identify and correct any systematic errors. 

The sde ntific objectives of the Global Tro- 
pospheric Experiment require concentration 
and flux data over a range of temporal and 
spatial scales. To accomplish these objectives 
requires a combination of remote and in situ 
systems for I with ground ami airborne mea- 
surements. 


Measurement Technique 
Intercomparisons: 1982-1984 

An ad hoc Scientific St erring Committee 
was established in 1982 to develop a detailed 
strategy fur evaluation of the advanced mea- 
surement icrhiiic|iics men tin tied above. The 
committee recoin numlccl a three-step test 
and evaluation program involving a ground- 
based iiilCH:iun[»itrisuii, tin airborne intercom- 
par ison in i lie tropical tro|Hisphcrc with par- 
ticular attention to (lie Ixiiindary layer over 
l lie ocean and over tropical forest s. and an 
nirboine iiitercnm|>arison in die upper tropo- 
sphere. This strategy will systematically ex- 
pose tltc measurement systems under current 
development and evaluation to conditions 
which will be encounter eel in GTE phase 2 
field ex peril ui- nts. I’ariiririur attention will be 
given to assessing tin- effects of potential iu- 
i efferents in the measurement of OM and 
NO. 

The principal invest igntors Tor the NASA 
<JTE/CITK are Mu Mm J. Campbell, Wash- 
ington State University, OH-Kadiiuaibun 
Tracer: Charles C. Wang. Wayne State Uni- 
versity. OH- Laser Induced Fluorescence, Li- 
dar; Douglas D. Davis, Georgia Eiisitunc of 
Technology, OH-Single Phnum, Laser- In- 
duced Fluorescence, in situ and NO-Tivn 
Photon, Laser Induced Fluoiescencc, in situ; 
Mack McFarLnul. NQAA £n vircuirnenial Re- 
search Lalxjratories. iiiul Brian A. Ridlev. Na- 
tional Center for Atmospheric Research. NO- 
Cltemilumincsccnce; Arnold L. Torres, 

NASA Wallops Flight Center, NO-Chemilu- 
minescence; and James M. Hoell, NASA 
Langley Research Center, CO- Laser Difleren- 
iial Absorption. 

The ground-based measurement technique 
evaluation took place at the NASA Wallops 
Flight Center. Wallops Island, Va., in July 
1983. In addition to simultaneous measure- 
ments of OH and NO. a wide range of me- 
terological and chemical parameters are be- 
ing analyzed to assist in the interpretation of 
any differences which may be reported by the 
several techniques measuring OH and NO. 
This activity will also result in one of the most 
comprehensive air chemistry data sets ever 
obtained at a nonurban location and will con- 
stitute the first effort to intercompare ad- 
vanced instru me ntatin for detecting the ex- 
tremely low concentrations of OH and NO 
found in the remote troposphere. 

Following the ground-based evaluation in a 
coastal environment, the second step in the 
program will be airborne measurement tech- 
nique evaluations in and above the tropical 
boundary layer. The tropical portion of the 
program will operate from Barbados. These 
flights could take place as early as November 
1983, depending on the results of the July 
ground-based measurement technique evalu- 
ation. Imercomparison (lights are planned 
over the tropical Atlantic Ocean and over 
tropical forests of South America. These 
(lights will expose the instruments being eval- 
uated to a wide range in wntcr vapor, urine 
mid co i Hi lien ml aerosol, and natural hydro- 
carbon concentrations. A NASA CV-DUO air- 
craft platform will tarry the advanced instru- 
ment systems being evaluated together with 
associated supporting measurements of mete- 
orological and chemical parameters (water va- 
por. temper au ire. aerosol particle size and 
chemistry, hydrocarbons, etc.). 

T be Einal step of the measurement tech- 
nique evaluation program will be conducted 
in the upjicr irupssphcre. over the U.S. mid- 
c online n l, possibly as early as spring 198-1. 
This airborne inter comparison will use tropo- 
patlsc folding events to expose the measure- 
ment techniques being evaluated to a wide 
lunge in. concent rut ions of ozone and other 
key species of the upper troposphere. The 
preliminary plans call for this instrument in- 
to rcomparion Right to be conducted simulta- 
neously with U2 flights in the lower stratu- 
sphere as part of a major field study of 
atratospliere/lropqspherc exchange. 

At the end of these three imercomparison . 
activities, NASA plans on intensive analysis of 
the results that will provide guidance for the 
selection qf the experimental techniques to be 
deployed in systematic measurement cam- 
paigns planned for later in this decade. 


Additional Studies 

The immediate primary objective of the 
global tropospheric modeling efforts are to 
identify key areas of uncertainty in the un- 
derstanding of tropospheric chemistry and 
transport, to develop measurement require- 
ments for field investigations, and to aid in 
the development of an optimal global sam- 
pling strategy for the extensive field measure- 
ments campaign project that will highlight 
the second phase of the GTE. The existing 
array of photochemical and dynamic models 
will be used to estimate spatial and temporal 
scales or importance in both the natural and 
perturbed troposphere. Anthropogenic and 
changing natural activities lhaL might play 
major roles in perturbing Lhe chemical bud- 
gets of the troposphere will be studied. These 
results will be used to guide the selection of 
individual experiments, the combination of 
experiments on common measurement plat- 
forms, and the overall sampling strategy that 
would be used in the second phase of GTE. 

To accomplish die above objective, the state 
of Lhe art in global-scale tropospheric model- 
ing itself must be advanced. It is anticipated 
that near-term modeling research will include 
two primary objectives. First, an increasing 
degree of sophistication will be incorporated 
into the treatment of physical and biological 
processes in current models; and second, the 
treatment of couplings between chemistry 
and transport, such as troposphere-strato- 
sphere exchange, will be explored in more 
detail. 

Continued planning of phases 2 and 3 of 
the GTF. will require input fmin the scientific 
camnuinity on optimum design of global tro- 
posphere field of new measurement, tech- 
niques for many extremely important trace 
gases. Research needs related to flux mea- 
surement. heterogenous processes, global 
scale cloud chemistry, and related topics still 
remain to be specified in dedal and will be 
the topics of Working Group meetings in the 
near future. 
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Molecular-Orbital 

Experiments 

Molecular orbitals (MO) are theoretical en- 
tities created to describe probability functions 
of bonding electrons in molecular groups. 
Whereas one-electron wave functions that de- 
scribe atomic orbitals have been measured for 
decades by spcctrograpliic techniques, ImhuI- 
ing electrons in molecules have been less dis- 
crete objects to measure directly. The ulti- 
mate hopes of those engaged in applied MO 
theory in the field of mineral physics ride on 
being able tu deduce the nature of bonding 
electrons precisely. 

A new application of the so-called Penning 
ionization principle may make these hopes re- 
alizable; it offers the first opportunity to ob- 
tain by direct measurement quantitative elec- 
tron densities within the outer orbitals. ( allied 
a Penning ionization electron spectroscopy 
(PIES) technique, this potentially major 
breakthrough in molecular orbital studies was 
developed by Koidii Oh no, Hideki Mu loll, 
and Yoshiya Harada of the University ol To- 
kyo. As described recently, (he results of the 
University of Tokyo group have shown that 
". . . a spectroscopic technique can provide in- 
formation about individual molecular orbitals 
and that . . . [the technique] ... is most sensi- 
tive to the outer most orbitals" ( Chemical and 
Engineering News, August I, 1983). 

Ohno et al. experimented with simple, mo- 
lecular compounds such as water, nitrogen, 
carbon monoxide, and a few others. The 
spectroscopic technique analyzes electrons 
that are ejected from a sample material due 
to an ionization process caused by the bom- 
bardment oF a beam of excited helium (meta- 
stable) atoms. In the spectrometer, Lhe heli- 
um atoms collide with die sample and in so 
doing accept an electron transferred From the 
molecular outer orbitals. The molecule be- 
comes ionized and the helium atoms aliened 
return to die ground state. Electron traiisfcr 
ocan-5 widi high probability just as the heli- 
um and molecule are separated by their van 
der Waals radii, and thus a momentary 
charge transfer occurs at the point of elec- 
tron orbital overlap. The electrons arc truiiv 
fered to die inner-shell orbitals of the excited 
helium atoms from the outer orbitals of the 
molecules of the sample. 

Because orbital overlap must occur to cause 
this process, die inner orbitals of die samplc 
molecules are not detected with high proba- 
bility or not at all. Orbitals that extend be- 
yond the molecular surface have the highest 
probability of affecting electron transfer. In 
water molecules, for example, the outermost 
orbitals are detected with the greatest intensi- 
ty. A PIES spectrum of water is a plot or en- 
ergy versus electron density, each peak repre- 
senting a sepal ate outer orbital. 

The origins of this application of die PIES 
technique can be found in recent develop- 
ments of photoeleciiou spectroscopy, in 
which it has been possible lo relate molecular 
orbitals to ionization bauds in closed-shell 
molecules. Ionization potentials compare ac- 
ceptably with theoretical orbital energy values 
in certain materials. In the PIES technique, 
analysis of the kinetic energy (KK) distribu- 
tion of the ejected electrons is made. The KK 
bands (equal to 0.5 MV 3 <»f die ejected elec- 
trons) are similar to those in an ultraviolet 
photo-electron spectrum or a sample materi- 
al. These energies can in turn be related m 
the ionization potentials and thus lo the abso- 
lute values of the orbital energies. 

In their description of the technique, Olmo 
et al. state: “. . . phenomena which uirccdy 
reflect orbital functions for ‘individual 1 mo- 
lecular orbitals have eluded observation hith- 
erto, although 'total' electron densities have 

been measured by diffraction methods ” 

This new method may prove to have exciting 
consequences in evaluating MO calculations 
that have been formulated for mineral struc- 
tures.— PAfB 


New Consortium 
on Atmosphere 

In July 1983 a group of university 
university-allied institutions establish^, 
new, imt-lor-prolit consortium on almo L 
tc resources development. ^ 

The initial dinist of the Consortium rill, 
to accomplish m-dcptl. assessments JjS 
entdtc stum* and research needs in thX 
areas ol utmost ilieric modification. Thr* 
have been established as research relating 
orographic prectpitaiion enhancement 1, 
major locus on application, delivery and 
transport of seeding materials; basic ruart 
and hypothesis development relation to p* 
vcctivc precipitation; and basic. appHand 
societal research relating to radiation ran. 
agetiicni. Scietu i tic/tcchnical commiiieu^ 
posed ol national experts including mmbi 
ol the Consortium and scientists front oihn 
institutions tire being established. Ititemi 
sinned that available funding will be used u, 
bring these three scientific committees io 
gctlicr to perform major assessments of ibt 
scientific problems anil the research n«du 
a prelude to development of future reseanh 
plans tn address various scientific quuiiorj 
identified in these three areas of research 
The Consortium is seen as a means forei^ 
foiling the scientific basis for a more fwiaj 
and better organized research. 

Membership in the consortium is available 
to universities and university-allied research 
organizat ions who demonstrate an interest b 
an organization dial will provide a broad h« 
for involvement in basic, applied and societal 
research relating to atmospheric resources 
enhancement. There are IU charter merabtii 
of (he consortium, although additional uni- 
versities and allied research organizations 
may he admitted to membership upon thr 
vote of two thirds of the board of directors. 
The charter members arc: Brigham Young 
University, Cob undo Stale University, lUiiri* 
State Water Survey. University of Missouri^ 
Rolla. Montana State University, New Mfiw 
State Unis entity, North Dakota University. 
South Dakota School of Mines and T«hml> 
gy. University ol Utah, and Utah State Uni- 
vet sily. 

'Hie ittiisniiimn expects lo work closely 
with University Corporations for Amiusph"- 
it Reseat i It and mher similar groups to m’ 
tain close Lonmmiiii ation. 'l he mailing ad- 
dress of the n him mil i til is: Consortium tor 
Atmospheric Resources Development. At mo 
Kphcrii Sciences Department, Colorado Sait 
University. Foil Collins, CO 80523. The l&J 
Animal Meeting of the Consortium hill be 
held in Novcmlier 1983 in Denver. 

This news item was coiitrihuted bl Stanley A 
Cliangiioii. Jr., of lhe Illinois State WnirSvr- 
ivy, Clmmfiaigii, II. 6 1 820-9050. 

More Quakes, 
Fewer Deaths 

During the first half of 1983 ihn*** 
more significant eartln|iiakos bill 
Milling tlcatlis worldwide than during 
same period last year, according to 
Geological .Survey. The number of«g^*f 
earthquakes Increased to SI 
same period in 1982. while deaths a 
to 154 from 1G7. Only one sign t fi can twi^ 
ciuakc and no deaths were reported _ 
United States this year. Significant ^ 
quakes are defined as shocks that r F* ^ 
(i.5 or more on the Richter scale or 
register lower yet still cause casttalt 
sklcrablo damage. j^ja 

One of the strongest quakes r« k- 
1983, registering 7.8 on the Rtcht 
curred May 26 in the Sea of Jap an ^ 

west coast of the Japanese Island o . 
The quake and the resulting uun 
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■ cwa wave, were rcsoonstble for (lie deaths 
j rpersons. In another nuyur caiasti uplie. 
S nlrmns were killed m a 5.2-iiiagiiimclc 
that struck non Item Iran on March 25. 
q £,rinff this period another major quake, 
ied a 7.8, was centered in the sparsc-ly- 
Sd New-lmhnd region of the South 
ftalk. near the Solomon Islands; no deaths 

’mMay r 2 C aq ,13kt; registering 6.2 rocked 
Coalinga, Calif-, injuring 45 persons, 13 sen- 
Sv and severely damaging the downtown 
artaand more titan 5U0 houses. Nitmcnjus 
aftershocks, some with magnitudes as great as 
60 have been recorded in the area. 

tV the 192 earthquakes recorded in the 
United States in the first half of 1983, 64 
nett felt in California. 61 in Alaska, 36 in 
Hawaii. Bin Nevada, 4 in Montana, and 3 in 
Washington- Seventeen other states, reflect- 
ina a relatively even distribution across all re- 
gions of the country, also experienced ircin- 

"the earthquake statistics for 1982 [Em . 

April 5. 1983, p. 129) and for the first half of 
IMS reflect the continuation of an unusual, 
short-term pattern in seismic activity. Not 
only is die number of quakc-rclaicd deaths 
Tar below the long-term average of 10,000 
per year, but also a mere 5 quakes during the 
first 6 months of this year were 7.6 or great- 
er, and none were recorded at 8.0. The lmig- 
lemi average is 18 earthquakes per year of 
7.0 to 7.9 magnitude and one per year regis- 
tering at least 8.0. 

Geophysics Job 
Market 

According lo data released by the College 
Placement Council far the report year ending 
July, 1983, the job market for grad nates in 
geophysics, engineering, and science reflects 
the reality of economic recovery. The num- 
ber of job offers was down sharply , but this 
did not reflect the number of positions hlled. 
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At the bachelor's level, for example, there 
were 33.604 offers this spring, compared with 
51,290 a year ago. The number of accep- 
tances was estimated to have been about the 
same. 

The top salary oilers went again this year 
lo petroleum engineers with little or no in- 
crease. The average starting salary offer was 
$30,816 per year. For the other engineering 
and scientific fields, Lhe starting salaries 
ranged from about $23,000 to $26,736, the 
latter being the annual average for chemical 
engineers. The number of offers to engineers 
decreased this year, but the proportion was 
still 50% of the total job offers to graduating 
college seniors. 

An area of technical employment that con- 
tinues to be strong includes graduates at the 
master’s degree level. Those graduates hold- 
ing a technical undergraduate degree and a 
Master's of Business Administration (MBA) 
had the highest starting salaries except for 
engineers. This group or MBA candidates 
had average salary ofFers above $30,250. This 
amount constituted an increase of 9.1% over 
last year. 

Humanities graduates did relatively well 
this year over pasL years. The candidates with 
bachelor’s degrees in the humanities had av- 
erage starting offers of over $16,550 per 
year. The total number of offers in Litis area 
increased over last year. 

Offers to women graduates were up this 
year. There were no significant differences in 
men's and women's starling salary offers for 
engineering groups. In other technical fields, 
women's starting salaries were slightly lower 
than men’s, buL the gap appears to be nar- 
rowing. In economics, for example, the aver- 
age starting salary offer to women was 
$19.1 16 per year, compared with the men’s 
average of $19,056. These figures are based 
on data supplied to the College Placement 
Council from 185 placement offices at the 
160 participating colleges and universities. 

The July report is based on the survey of 
ilaLa on offers reported between Scplembei 
I, 1982 and June 10, 1983. During that peri- 
od, students accepted offers earlier and more 
quickly than in years past, allowing employers 
tu make fewer uffers to fill available posi- 
tions.— PA IB 


Fellowships 

Available 

NRC Asssociates 

The National Research Council (NRC) is 
seeking appliiaiions lm senioi ami |mst«.l«n.- 
loinl assuLiales ini positions available in l‘J 
l oiler a l agencies or research i list it ui ions, til 
1984 approximately 250 new. Itill-iime asso- 
ciutesliips will l>c awarded on a competitive 
basis for research in chemistry, engineering, 
and mathematics and earth, environmental, 
physical, space, and life sciences. Most of the 
programs are open to both LLS. and non-U.S. 
nationals and to recent Pli.D. recipients as 
well as to senior investigators. The deadline 
fur applications is January 15, 1984. 

The agencies ami research institutions par- 
ticipating in this program provide the asso- 
ciates with opportunities to perform research 
on problems largely of their own choosing, 
yet compatible with the research interests or 
the .supporting laboratory. The host institu- 
tion provides the associate with facilities, sup- 
port services, equipment, and travel funds 
necessary to conduct the research. The pro- 
gram also provides For relocation costs and 
for limited professional travel. 

Awards are usually made for 1 or 2 years. 
Stipends for the 1984 program range from 
$24,000 a year Tor scientists receiving 1 Jieir 
degrees recently lo approximately $5Q,UUU 
for senior associates. , „ 


of an ethnic minority group under represent- 
ed in the advanced levels of U.S. science and 
engineering. Such minorities include Ameri- 
can Indian, Black, Hispanic. Native Alaskan 
(Eskimo or Aleut), and Native Pacific Island- 
er (Polynesian or Microncsiam. 

Both fellowship programs provide an an- 
nual stipend of $8,100. The application dead- 
line for the NSF Graduate Fellowships and 
the NSF Minority Graduate Fellowship is No- 
vember 23, 1983. Applicants arc required in 
lake the Graduate Record Examination. 

For application materials and additional in- 
formation, contact the Fellowship Office of 
the National Research Council, 2101 Consti- 
tution Avenue. Washington. DC 20418 (tele- 
phone: 202-334-2872). 


Correction 

An account of observations from die Scan- 
dinavian Twin Auroral Radar Experiment in 
the June 28, 1983, £or ("STARE System 
Looks at ULF Magnetics," p. 428). inadver- 
tently omitted a reference lo the source of 
the observations, which was E. M . Paulier 
and E. Nielsen, "The Hydroniagnciic Oscilla- 
tion of Individual Shells of the Geomagnetic 
Field "Journal of Geophysical Research, 87. 
10,432-10,438, 1982. * 


Eos To List 
Ph.D. Data 

£os plans tu list, regularly, the titles and 
authors of recently accepted doctoral dis- 
sertations in die disciplines of geophysics. 
The listings will hegin with degrees award- 
ed since January I, 1983. 

Faculty members arc invited to submit 
information concerning recently accepted 
Ph.D. dissertations on stationery of the de- 
gree-granting institution above the signa- 
ture uf the faculty advisor or department 
chairman. The information must include 
die following four points, which will be 
published ns received; 

(1) Title nf the dissertation. (If work is 
not written in English, give die English 
version of the title, and the name of the 
original language) 

(2) Author 

(3) Name of department and institution 
granting the degree 

(4) Month and year degree was awarded 

If possible, include the address ami tele- 
phone number of the degree recipient 
and information on how n copy of the dis- 
sertation or its ahsiract may be obtained. 

Send the information to Eos, 2900 Flori- 
da Avenue. N.W., Washington, DCI 2001)9 . 
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Advances in Irrigation 

Vol. I, D. Hillcl (Ed.), Academic. New York, 
xvii + 3U2 pp.. 1982, $37.50. 

Reviewed by H*. R. Gardnn 

This is the first vulunie of Admiurs in Irn- 
gation, a new serial publicaiion by the pub- 
lislieis or Advu nc es in Agronomy and A>/ivuim 
in Hydroscirnce anti designed to follow the 
same format. The edimr is a well-known re- 
seaicher and wriici on irrigation and related 
subjects and fins assembled a collection nf 
highly regarded and respected authors I'm 
the initial volume. The readership bn ibis 
volume will probably he mainly specialists and 
students interested in irrigation and ail occa- 
sional design rugiucei . 

The seven contributions in ibis volume fall 
roiighlv min two classes: research and prac- 
tice. Three jiapcrs {“Conjunctive Use uf Rain- 
fall and Irrigation in Semi-arid Regions." by 
Siew.tri and Musi! . "Inig.it ion Scheduling 
Using Soil Mnisiuic Measure meins: Theory 
and Fraciiee," bv G. S. and M. D. Campbell, 
and "Use of Solute Transport Models to Esti- 
mate Salt Balance Below Irrigated Cropland," 
by Jury) cover topics that have been the sub- 
ject of a number of reviews. The contribu- 
tions here provide brief, well-written, and au- 
thoritative summaries of the chosen topics 
and serve as good introductions or reviews. 
They should lend ihemselves well to-dass- 
room use in various ways. They also should 
be helpful to the nonspecialist interested in 
gelling a sense of die subject without going 
into great detail. 

The paper by Stewart and Musik treats a 
subject that deserves much more attention. 
Conjunctive use of rain Tall and irrigation is a 
rapidly increasing practice and poses chal- 
lenging research and design problems that 
have been inadequately explored in the field. 
To an irrigator in the arid west, it seems 
anomalous to hear about drought in n region 
widi a water table less than 30 m below the 
root zone. Stewart and Musik present an 
imaginative way to adapt irrigation to an un- 
predictable precipitation, and the thoughful 
reader should be intrigued by the potential 
management schemes that might be devised 
for regions widi appreciable, bill still inade- 
quate, precipitation. It is unfortunate, but 
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L.J. Erie, and A. J. ('Icminciis, provides pro- 
cedures fin the design and e vain alum ol rim 
technique, which should lie very useful m the 
design engineer and which should help die 
extension soil scientist or irrigation engineer 
in advising farmers about the wisdom and 
merits of leveling. In rcirui years, laser level- 
ing or fields has been expanding widely in 
Arizona and adjoin ing states with vers lavor- 
aMc results in ulnu»l all casts. The ecomuiiii 
benefits ui ihis practice are already deemed 
in exceed (he costs, and unlike ii rig.iium 
scheduling, ii is solidly entrenched in prac- 
tice. A gi mil criterion U.u the acceptance ol a 
practice bv the agricultural coniinuiiils is iln- 
familiarity and understanding ol il held In 
the ugric'iilmral bankers wlu* finance the 
practices. 

“Flow Mcasicrciiieni Flumes: Applications 
to Irrigation Water Management. ” In J A. 
Replogle and M. G. Bus, deals wirii an ex- 
tremely important subject. Pour management 
of irrigation water starts with in ad equate in- 
formation oIkjih Itmv inurli water is being ap- 
plied. There are numerous uietliuirnl di-sites 
■ ui l lie market for use in water mciisitTCiiieiii 
The State uf Arizona has mandated dun irri- 
gation wells use sud i a device and dial 
groundwater pimipage be reported annually 
to the state. The flumes, largely designed by 
Replogle and coworkers, offer a com effective 
way to achieve water measurement widi sur- 
prising precision. The necessary tables and 
charts for design and calibration are found 
here and anyone interested in (low measure- 
ment in open channels would be well advised 
to become familiar with this chapter. 

The final chapter, by D. S. Rucks, F. S. Na- 
kayama, and A. W. Warrick on "Principles, 
Practices, and Potentialities of Trickle (Drip) 
Irrigation,'* is a summary of over a decade of 
research on a topic dial is receiving rapidly 
increasing interest in water-short states. The 
installation of 10.000 acres (4,000 hectares) of 
drip system on one cotton farm near Gila 
Bend. Aria., this spring represents a strong 
vote of confidence in the future of this prac- 
tice by at least one invesicr. While the future 
of drip irrigation appears much more assured 
than it did 10 years ago, there is still much to 
research. Emitter design has improved con- 
siderably, dogging problems are more nearly 
under control, and many agronomic manage- 
ment problems are better understood. How- 
ever, much remains io he done. System de- 
sign has far outstripped practice, manage- 
ment of the tapes (whether buried or on the 
surface) is still problematic, and how best to 
supply fertilizers, herbicides, and other. rliem- 
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w . s -1 the calendar, and irrigation system Hctign as 
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Urals is still very much subject to trial and er- 
ror. The large number of separate topics 
dealt with in this paper should give lhe read- 
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er at least a modcsL idea or the major man- 
agement and design problems thut accompa- 
ny such a drastic change in the way water is 
delivered to the root zone. A total systems ap- 
proach is required, including consideration of 
labor management, Insect and weed manage- 
ment, as well as water and fertility 'manage- 
ment. Revolutionary docs nnt seem loo . 
strong d word, to describe ftic 'change.. 

. In summary, thp editor has collected a 
worthwhile set of papers- Wheliier fills quali- 
ty, can be miiliutdned in future volumes re- 
mains to lie seen since one cat) easily skim off 
die cream in a first voliime. My plain reaciiori 
to Lliis volume is one of despair at the yely 
widfenbig gulf between theory and. practice in 
Irrigation. The editor of Lliis volume has 
achieved his stated goals, but if he can find a 
way lo convey the message to the actual prac- 
titioners of irrigation; he will have. made a 
‘much more' significant: accomplishment. 

i l y. R, Gardner is uith the Department of Soils, 

' Water, and Engineering, College of Agriculture!, \ . 
■ University of Arizona, Tvqtm, AZ 8572J, 
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RATES PER LINE 


Positions Wanted r fini insertion $1.73. addilion- 
al insertions $ 1 .50. 

Posit low Available, Services, Supplies, Courier, 
and Announcement!: tint insertion $3.31). arl- 
(Jiiiniial insertions $2.75. 

Student Opportunities: fir>t inscniciii free, addi- 
tional insertions $1.30. 


Earth Sciences 


There arc no discounts nr commissions on 
classified mis- Any type style that is not publish- 
er's choice is charged for at general advertising 
rales. Eos is published weekly nn Tuesday. Ads 
must be received in writing on Monday. I week 
prior to the date of publication. 

Replies to ads with box limn tiers should be 

addressed to Box American Geophysical 

Union. 2000 Florida Avenue, N.W., Washing- 
ton, n. C. 20009. 

For further information, call toll free 800- 
4 2-1 -21 B 8 or. in the Washington. D. C-. area, 
4B3-G003. 


The Lamont-Deherty Geological 
Observatory of Columbia Univer- 
sity invites scientists interested in 
any Held of the earth sciences to 
apply for thB following fellow- 
ships: Two postdoctoral fellow- 
ships, each awarded for a period 
of one year (extendable to two 
years in special instances) begin- 
ning in September, 1984 with a 
stipend of $25,000 per annum. 


POSITIONS AVAILABLE 


The University of Missouri -Columbis/Facu I ly Posi- 
tions. Tlte University jf Missotiri-Cnltmibia De- 
partment of Geology plans immediate expansion 
through ihc addition ol three tenure-mux fatuity 
positions. Appointments are anticipated at the assist- 
ant professor Level, although higher ranks may he 
|xi'ul>tc. beginning in August i»T 1084. Candidates 
will Ik expected In have tmnplctcd requirements 
for the Ph.l). degree by dial time. Faculty member] 


Completed applications are to be 
returned by January 15, 1984. Ap- 
plication forms may be obtained 
by writing to the Director, La- 
mont-Doherty Geological Obser- 
vatory, Palisades, New York 
10964, Award announcements 
will be made February 28 , 1984, 
or shortly thereafter. 


are required to provide quality Instruction at both 
tiridcrgnidtijlc and graduate level, atul conduit re- 
search leiiliiiu m svnlntly piiblu.uitim. Successful 
candidates will be ihosoti front the following special- 


Columbia University is on Affir- 
mative Action/Equal Opportunity 
Employer. 


Exploration Geophysics 
Siilid-Kaitls Geuphysirs 
HvrirogcuWv' 

Analytical Structural Geology 
(Mastic Sediment' ilogy 

A] »[ ilka tions should send resume, Iratucripts, and 
names anti addresses nf three references lu: 

Turn Freeman. Chairman 


Department of Geology ^Southern Illinois Universi- 
ty at Carbondale. Applications arc invited Tor a 
tenure track position at the Assistant or Associate 
Professor Level starting in August, 1084. 


Candidates must have the Pfi.D. degree or expect 
completion by Fall 1084. Rank and salary are open 
depending tinon qualifications ami experience. Wc 


Department nf Gculngy 
Lhiivcnity nf Missouri 


Lhiivcrsity nf Missntiri 
Cailunibu, MO 05211 


Tenure-Track Faculty Posillan-Gcophyslcs/New 
Mexico State University. We arc seeking a faculty 
member whuse duties will include teaching both un- 
dergraduate aiul graduate level courses, conducting 
research and supervising graduate level thesis and 
dissertation research. We arc particularly interested 
in a seismologist, hut persons with experience in 
other geophysitid techniques are invited to apply. 

Minimum qualifications include an earned rlmt ur- 
ate in geuphyjiis ur .1 closely related area and dem- 
on strated research capability. Teaching experience 
and tlcmurui rated ability in secure research funding 
arc desirable. The pasiinm is available in Januarv 
J1I84 fur 9-muntJi academic year. Appointment will 
be at the rank of Assistant nr Associate Professor. 
Safari* and academic rank will be dependent on 
experience and quHlifitations. 

Applications and nauies, addresses and telephone 
numbers of at least three references should be sub- 
mitted to Dr. Chandler Swan berg, Department of 
Earth Sciences, P.O. Box SAB, Las Cruces. NM 
8804)3. 

Applications received bv October 15, 1983 will be 
given preference. 

New Mexico State University vs an Affirmative Ac- 
tion' Equal Opportunity Employer. 


depending upon qualifications and experience. Wc 
seek a candidate wIhjsc research anti teaching inter- 
ests are in the field of seismology. Persons with spe- 
cific interests or experience I 11 applied seismology, 
petroleum exploration or ore deposits arc encour- 
Rgcd to apply. Dulles will include undergraduate 
and graduate teaching supervision of theses, and 
development of a research program in the area of 
specialization. 

Application deadline is Decembers, 1983. Send 
letters to fjwrencc L. Maliiiconico, Department of 
Geology. Southern Illinois University. Carbondale, 
1L 6200 1 . S'jiilhent Illinois Ifnivcrstiy at Carbon- 
dale is an equal opportunity employer. 


Monaah University— Department of Earth Sciences 
Continuing Lecturcshlpln Geophysics. Gcophys- 


Conllnuing Lecturcshlpln Geophysics. Geophys- 
icist to initiate a geophysics program in January 
1984 to complement ait already comprehensive ge- 
ology urogram. A second appointment is planned 
for (9B5. Applicants must have experience ill geo- 
physical data collection, field programs and data in- 
terpretation in exploration. Interests in 
electromagnetics desirable. The appointee will plan 
a gcuphysfci curriculum, leach undergraduate 


courses and help develop a graduate program to 
Ph.D. level. Salary. $A22,4SQ— -$A29AG7. Applica- 
tions including Ref no. 41512, curriculum vitae and 
3 referees to the Registrar, Monash University, 
Clayton, Vic. 3108. Australia by October 24. (983. 


Chairman-Department of Geological Sciences/ 


Wright Stale University. The Department of 
Geological Sciences Invites applications for the posi- 
tion .of chairman to be appointed September 1984. 
We seek a dynamic individual with administrative 
talent and. an appreciation for research and prac- 
tice-related educational activities. Rank Is at the full 
professor level and no restrictions have been placed 
on areas of -specialization. The department is active 
with L2 faculty and an emphasis on professional 
practice, yet maintaining a firm commitment to ba- 
sic rcasearch. 

Send a letter of application, curriculum vitae and 
names of three references to: 

Chairman, Search Commiuoe 
Department of Geological Sciences 
Wright State University 
Dayton, OH 45435 

Wright State University is an affirmative action/ 
equal opportunity employer. Closing date for the 
position is October SI. IMS. 


Mateorolofiat/The City College of The City Uni- 
versify of New York. The Department of Earth 
and Planetary Sciences invites applications for an 
anticipated opening in meteorology. The appoint- 
ment will start September. 1984. Applicants should 
have completed tfic Ph.D. by the time of appoint- 
ment and have a strong background In synaptic me- 


?m and have a strong background In synaptic me- 
teorology and computer applications- In adcliiion, 
the individual should have an interest in atmospher- 
ic chemistry or pollution as applied to urban areas, 
or physical oceanography. The person hired will be 
required to teach courses in meteorology, and possi- 
bly physical oceanography as well as develop and 
maintain an active research program- Participation 
ui the C.U.N.Y. Ph.D. Program 111 Earth anti Envi- 
ronmental Sciences is anticipated. Rank and salary 
will be commensurate with experience. Send resu- 


me. transcripts and three letters of reference by No- 
vember 30, 1983 to Professor Dennis Weiss, Chair- 


man, Department of Earth and Planetary Sciences, 
Ihc City College, 138 Street and Convent Avenue, 


the City College, 138 Street and Convent Avenue, 
New York, N.Y. 10031. 

„ The City College of the City University of New 
s ork is an equal opportunity affirmative action em- 
ployer. 


DIRECTOR 
WATER RESOURCES 
RESEARCH CENTER 
UNIVERSITY OF ARIZONA 


Applications are invited for the position of Director of the Arizona Wa- 
ter Resources Research Center. The Center, located at the University of 
™aona Is an Interdisciplinary organization formed In response to the 
1964 U S. Water Resources Act and Is devoted to assisting water-related 
research activities at the three slate universities and to the dissemination 
of results of water-related research in the State. It also conducts research 
Investigations within Its organization, with special emphasis on the urban 
fodus rial and agricultural water use Issues of arid and semi-arid regions 
Candidates should possess an earned Ph.D., preferably In engineering ' 
ora natural sdence an established research and administrative record, 
and familiarity with the role and operations of a state water. resources re- 
search center. Please send an application, curriculum vitae, and. the 
names of three references to: 


Dean, College, of Engineering 
Bldg. 72 

... University of Arizona . 
Tucaon,AZ8572l 


j ■ Closing date 1983,^ 




Rensselaer Polytechnic Instllute/A Tenure-! rack 
Faculty Position and a Post-Doctoral Research To- 
Billon. The ncoanmciil nf Geology nl Kcitssi-fat-i 


Billon. The Department nf Geology nl ReUSSeiaoi 
Polytechnic Institute is seeking applicants Tor two 
openings, a tenure-track faculty position anil a post- 


openings, a tenure-track faculty position anil a post- 
doctoral research position. 

The facuky position available in 5c|Mciuhcr 19H-I 
requires a Ph.D. or cuiiivaiciH degree. The area nl 
specialization within tfie gcoscicuces Is open- Partic- 
ularly Important is the applicant's interest ill re- 
search and teaching at buih the undergraduate and 
graduate levels (M-S. and Ph.D.) with capability to 
do creative research hi the quantitative scicmes. 
Preference will be given in individuals with reseat i h 
experience beyond the Ph.l).; the level of the ap- 
pointment is open. 

The postdoctoral position is available beginning 
January 1984 to do research in the field orfissiiiu 
track analysis applied to si tidies of sedimentary ba- 
sins. Applicants must be knowledgeable aiul experi- 
enced in fission track analysis. 

Our present department is pan of h modern, 
technologically-oriented university, anti consists nf 


post- 
doctoral 

INVESTIGATOR 


seven members whose collective expert isc encom- 
passes structural geology, geophysics, geochemistry, 
petrology, glacial and surftciat geology, and ecologi- 
cal modeling. The RPI environment provides ample 


cal modeling. The RPI environment provides ample 
opportunities for field and laboratory experimental 
research in geology, as well ns for interdisciplinary 
studies in chemistry, physics, biology, mathematics, 
materials science, engineering and computer sci- 
ence. 

A resume and the names of three persons who 
would be willing to provide letters of reference 
should be sent to: Donald S. Miller, Chairman, De- 
partment of Geology, Rensselaer Polytechnic Insti- 


tute, Troy, NY I 
Rensselaer is an Equal Opporiunity/Affiinalivc 
Action Employer. 


University of Minnesota Strallgrapher/SedJcnentary 


PetrologisL Tenure-track position starling Fall 
1984, probably at the Assistant Professor level. The 


candidate must have a Ph.D. with Interest in stratig- 
raphy of sedimentary basins, tectonics and sedimen- 


tation, and sedimentary petrology, and will be ex- 
pected to carry out research and lo teach graduate 


Woods Hole Oceanogrophlc 
Insrirutlon Invites oppllcotions for 
the position of Post-Doctorol 
Investigator. This position Is be* 
Ing offered for basic research on 
the organic geochemistry of 
sediment and sea water par- 
ticulate matter from hydrother- 
mal vent systems. The impor- 
tance of the microbiological 
community In determining the 
organic chemical composition 
of particulate material will olio 
be investigated. Preference wtll 
be given to applicants with 
training In organic chemistry, 
organic geochemistry, trace 
organic chemical onolysls, 
chemlcal/mlcrobiologlcal Inter- 
actions, or mass spectrometiy. 
Send resume and nome of 0 
referees to: 


and undergraduate courses in these fields. Please 
submit resume, academic records, and three letters 
of recommendation to Dr. Peter J. Hitdlestnn, De- 
partment of Geology and Geophysics, 1 08 Pillsbtiry 


partment of Geology and Geophysics, 1 08 Pillsbti 
Hall, University □ [Minnesota, Minneapolis, MN 
55456 (612)373-3373. 


Personnel Manager 
Qox 54P 


55455 (612)373-3873. 

The University is an Equal Opponuniiy/Ailirmn- 
live Action Employer. 


WOODS HOLE 
OCEANOGRAPHIC 
INSTITUTION 


University of Cambridge, Bullard LabsJSelgmoIo- 


S at. Postdoctoral research pnsilion available in 
.e Marine Geophysics Group. Wc have an active 
program involving' two-ship mu it it channel seismic 
experiments mi tnc U.K.. coiuiucitud margin, uni- 
at ruction of digital CBS, seismic refraction experi- 
ments on the continental shelf, the deep oceans, 
passive and active margins anti ascisinir ridges, and 
the development und application of new interpreta- 
tion methods, with opportunities to initiate new 


non methods, with opportunities to initial 

r rojccts. Initially funded for 2 U4 years. 

Send resume and names .if two referees or re- 


quest for further details to l)r R.S. White, Bulbul 
La burnt ones. Mad inkier Road. Cambric! in.-. U.K. 


THIS IS A TEMPORARY FULL-TIME 
POSITION FOR 1 YEAR WITH THE 
OPPORTUNITY FOR A SECOND 
YEAR APPOINTMENT 

An equal opportunity employer Mff/H 


Laboratories. Mmlinglcy Rusttl. Cambridge. U.K. 
• An equal opportunity cuqiluyci . 


Geocbemlatr y/U nl veralty of Illinois at Urban a- 
Champiign. The Department of Geology invites 


applicants for a tenure-track facuky uusUum lu 
Roechemistry. Wc arc seeking cuiiaitfalcs wlto have 
clearly demonstrated the itoicmiul to lie ouuinmliiig 
researchers in the general tirca of low-icinprr.iiiin- 
geochemistry and whose future research cmitls will 
complement our existing programs in the petrology 
and iliagencsis of sediments, stable isotope studies, 
and fluid-rock interactions. In addition to the devel- 
opment of a strong research program, the jukci-ss- 


Profcssor or Marine Geophysics Tcclonlcrfms 
ford University. The I knaMiMni. / 
Stanford Ui rivet sit V. Is seeking raiulutaw I on™ 
uie track position in the broad urea ol n^ r 
physics and trtiuni.v Wc seek .a crrtWe»«V 


— j., — : u .... 

tul candidate is expected lo piu-lfci|Mlc in all »s]iei is 
of leaching and auvlsing at the gr.ulunlc and undcr- 
Rraduatc levels. 


imystcsaiHi icuoiui*. wc 
with cxpcikurc in gathering, luterprcuiW. ■ 
t la-siring inn Hue geophysical tLum, ancl 
scatclt Interests cuvet tlejmsmonsl, hn***- ^ 
tonic processes oil «x tunic plaicJ and roj ' 
umrulns. I rout it fas are ittvMwl »«• rnanoe»w 
physicists wish t fat ikiiisi rated KICM, Hj c iaru: . 


. — . p i H mm ■ - 

graduale levels. 

r T.He Department of Geology houses a variety ol 
facilities for geochemical research including nn 
atomic absorption spectrophotometer, x-ray dllfrw - 
uon and fluorescence units, an liolone-ntliu iinixs 
spectrometer, and two electron inlcrniirnbcs. Nu- 
merous oilier analytical facilities arc nvnlluhlu on 
campus. 

This position is available hnntctliaicly. We cxirect 
to make the .ippointmcnt at the Assistant Yrofmsnt 
level. Salary mil be cnmniensuroic wills experience 
and quaufications. For equal consideration, please 
submit a letter of application which includes a state- 
ment of current and future research Interests ns 
well as curriculum vitae, bibliography, and the 
nan l£? ® references willing to comment on your 
qualifications and promise to Thomas V. Anderson, 
Department of Gcoloav. 245 Natural m«inrv n.iihl. 


pttyStUSIS Willi - -77 -rMfiC- 

o( the almvc- a«|Ktls of luarinc gropliyn» ^ 
it s, who have demonstrated an nWIrty to _ 
new klens and rrumnli ilirwibni. 1 _ 


new Ideiit and research tltrecitoni. i |W » 

li.-iu h gt .nhiiite and millet graduate <»d c . ^ 
skier lug this ttpiKiiiilinetu wc lire merest 

inUliig intriuilhmi wit h 


ii/ing Intel ui non* -r---. --.ijHa, 

mat Ine geology, plate tccmiiiri, ow 

sriitiKilouy ami teglnnul ^tHogy at Stanf •. j 
new fat tut y member willno 


new fatuity meinucr will lie L ,1 , T‘ T mutra- 
strong tesenreh progium limilvlng W 
tnenl mill intltniiJu jxijiltljiadoo. rxpe- 

Saiury und rank will becommcnJurat , 


pcpartJTiem olT Geology- 245 Natural History Build- 
yS&SSmlXiPF* 1 . Urbantt, IL 81801, 
(217)333-0355 by November 30, 1983. The Unlvcr- 

ftllu nl I Irtrtio I to nn An.inl »- *-"■ 


aniury mui rnnx w 11 luctuu 
r fatter and Itackgtnund. Please fbloa* 

brief (!cscri]>liun ol lend ling nnd rcseart 
and n-fcrcnccs to: 

l)r. AinwNur 
Dcpnrlmenl of Ceoph)® 3 
321 Mitchell Bunding 

Sinn ford UNlveriiiy 
.Stanford, GA W30“ i<nrtrtllD j, r (K 


pin- — 7 , ' — .-uu. 1 11 c wiiivvi- 

stty or lUinou is an equal opportutuiy/aflirmatlvc-ac- 
uon employer. 


Stanford, GA 

Sumford University J » ' 
player, and encourages the uppllcJ 


women and niinorili 


RESEARCH 

ECONOMIC 

GEOLOGIST 


The Oepaitmant of Mineral 8clencea at The American Museum of NtfujJ KJV 
®?® k,r lgi®PP |,c ® nt8 for a curatorial reaearch position In Economic Q®olWJ - • 
,8 to carry out a vigorous research program fovioMng S-B iM-' 7 - ? 
tory atudies on the prigin and development of oreaepoalta anywhereln the . . ^ 

CImb working relationships with other researchers to broaden Ihe wop® 
work we encouraged. Involvement with graduate students, H <Mred, IJ-JJ® ’ KT. 
ble. Minor responsibilities include some collections development andjwMPT 
S^! a Jn ymf ^ um or exhibition). The poslUon offers the freedom 
cany out rrwjor re search projects on a large scale, unfettered by major admmuw. . ^ 

five or academic responsfclllltes. 


SS ?0,,ent latiofotory facilities Including Waut^ ad 6 ’^ 
microprobe'.JC-ray facilities, sample preparation laboratoiy, phertogWFjJfiJ JgM 
£ and computers, A Phb; in Economic Geology la require and fiia 

isopen to persons pf any ranR.WIthMlary negotiable.- 


Candidates should t 
salary requirements 


THMMER|GAl|^ NATUBAt}]^ 

. . .. ] ,79th Street at West, New York, N^Y; X M 

----- . • Vi' ' ■ • AtiawjcaBBMljnlfa ( m/f/h) X flkmaifw ftcgort'wnolovflr. - 
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Materials Sciences (Columbus, 
Prowci 0 , DjpL't Mjii.iuriucnl Divisimi 

iis Ofiitc oi Nuclear Wasie Isohuiou 
for a person in awusi m nil usjrei is uf m;m- 
Mmnii of subronir.it is i» nuiennU stiemc; ri-vn-w 
jwmem o . ^ und Looitliiuu- utu- 

«•» develop iLua 

S models Horn results cl siiKoniiau.ws; 

nnalvscs ur maicruls behavuir. 
KfrSrmbehavior: and m-ar-liekl intevaciiui» for 
Sic (Mdmges. repository scab, and oilier reposi- 

“S^X'menU include superior wrhren and oral 
JSSSns skills, and 'an MA/Ph.lJ. in uiaieri- 
sncciallv. Dcuiuusiraicd lc.iderslim qu.il- 
experience in nH.i-faai w.isii- il»|xnal and 
SJwwS of large pinjctiVR&I) cflom lies..- 



Bacon-Bercey 
Award to Lundberg 


We offer a cnmprehcnsiw bcnelils mukage and 
inucelkni sabiry- tomiiieiisuratc wiili vent hacL- 


mund Send Z?'" rw“' nc « ronfideiice, in Pn- 
Office. Bat 1 die l*ruj«l Maniigemenl Divi- 
Sfwng Avenue. Columbus, filriu 43201. 
An Equal Oppomiiiiiv Employer. 


Laura L. Lundberg, a 
lirsi-year graduate slu- 
dent in dienustry al the 
University of California. 
San Uiego, is the recipi- 
ent of the 1983 June Ba- 
cnn-Hem:y Scholaiship 
for Women in Atmo- 
sphevic Sciences. The 
scholarship, adminis- 


tered by AGU, is pro- 
vided through a srifl fr 



Judin of pla n e |ar y magnnnpnna. aim «ir siuu- 
iaafrarm niagncimpberic and auroral iihvsics, ,u 
«tll u in a newly initiated program in solar physics. 
Sckaed candidates will participate in the analysis 


worn r v i. — , — 1 

ind imerprciauon of data obtained from deep 


(Voyager), or panicle field, mid solar 
Ic emissions data from earth 01 biting 


ttiunosuherlc emissions data from earth miming 
bbckrui. Positions are one venr, renewable opuor- 
wnllirt with flexible starling dates. Contort: N«l 
Aofl. Department LF.R-320E The John* Hopkins 
Uuntruly Applied Physics Laboratory, Johns Hnp- 
Uu Roaa, Laurel, Maryland 20797. 

As Equal Opportunity Empluver M/l-'. 


vided through a gift from June Bacon-Ber- 
cey, a noted meteorologist. 

Limdberg’s association with atmospheric 
sciences is recent. She received a B.A. in 
chemistry in May 1982 from Douglass Col- 
lege, Rutgers University, where she worked 
with G. F. Her tog in studying beryllium-IO in 


sediment anil soil samples from the Maurice 
River-Union Lake system in New Jersey. That 
research generated an article in the May 20, 
1983. issue of the Journal of Grophyucal He- 
search (vol. 88, Liindbcig et al., pp. 4498- 
4504). 

Wien she entered the Ph.D. program at 
the University of California. Liindherg's in- 
tention was to specialize in cnsiucichciiiKiry; 
she has since worked on an atmospheric 
chemistry project of M. Thicmctis and J. Hci- 
denreich liiat lias implications fur cosmu- 
chemistry. The research invulves finding a 
method lor collecting atmospheric ozone lo 
measure its isotopic ratios. The project may 
yield a new tracer Tor stratospheric and tro- 
pospheric mixing. 

While many chemists look to private indus- 


try for career opportunities, Luiidlxrg's goals 
are somewhat different, “My specific goals af- 
ter earning a Ph.D. are to continue research 
first as a post-doctoral fellow in order to 
broaden my analytical experience ami knowl- 


edge . . . nml then iillimaidy In pursue mi ac- 
ademic career.” 

Lundberg is tlte .sixth recipient or (lie Un- 
cim-BiTcey .Scholarship. Offered to first-year 
graduate students, lo iiiulcrgi'adiiali-s who 
have been accepted to graduate programs, 
and to students beginning u B.A. program af- 
ter receiving an A. A., the 5500 award is given 
to a wutnau who is starling out tin a promis- 
ing career in llic uiniusphcric sciences- AGLf’s 
Ecuicniioii and Human Resources Commit tee, 
in consultation with the Atmospheric Sciences 
Section, selects the winner. 

AGU is again offering die scholarship fnr 
the 1984-1985 school year. For application 
forms and Tor details about eligibility require- 
ments, write or call AGU Member Programs 
Division, 2000 Florida Avenue, N.W., Wash- 
ington, DC 200U9 (telephone; 2IJU-- 11*2-0903)- 
Thc deadline for applications is May I. 

1984 . — BO 


AGU fconi. «iif*.5fifc> 


Ion SUtc University of Science and Technology, 
DqMitmejil of Earth Sciences. Applications arc 
bJfd lor a tenure track fatuity position in Mctco- 
joiop. Rank U al the assistant or associate professor 
kiti, dependent upon qualificmions. The successful 
npficam will be expected to develop a strung rc- 
inrrfi and graduate student program aiul will teach 
undergraduate and graduate courses for meteoroid- 


Join AGU Now! 


DON'T WAIT FOR 1984 

FREE EOS FOR BALANCE OF YEAR! 


gy majors. 

The posiiinn is fora person with proven expertise 


The position is tor a person wiin proven exper 
whin the general area of dynamic mcteorolngy. 
Teaching will involve an unac-rirraduaic course it 


Teaching will involve an undergraduate course in 
nmpiR meteorology, in addition to courses related 
write 6eid of expertise. Completion uf the i'li.D. 


prior lo appoint mem is strongly preferred. In jridi- 
hao, research ability shown hv cither publications 
infer postdoctoral experience will be uti .idvjn- 


• Join AQU and receive Eos every week for the rest of 1983 at no additional charge, 

• Journal subscriptions are effective January 1, 1984. 

• Enclose this notice with your application and payment. 


ImaSuie offers degrees in uicirn minus through 
die PhD. The program includes ahmu liO under- 
graduaic majors; ine graduatc/rescarcli ]>iugrani is 


MEMBERSHIP APPLICATION 
1984 


AMERICAN GEOPHYSICAL UNION 
2000 FLORIDA AVENUE 
WASHINGTON, DC 20009 


Uiuiganri emphasizes thcorcnral, dynamic <nuriics. 
Qox rrlaiionsnips arc established with t hr* facilities 
lodpeisonnd of major iialkmal lalmratnix-s. New 


umpiu [ariiilirs for metennilugy jie i urn-mlv 1111- 
ririi’oasuuclion 

Thr appointment isexpested to lu-giti mi l.itci 
September. 1984; an uii|miniiii(-ui dining die 
nnru academic year ntav Ik- invisible. A|ipli<.iiii>n 
Mhe is Novenilier I, ll>K3;faier aiqriiiainxis will 
wstremedif the push inn is not Idled, fan .qiplita- 
information please write in: 

Dr. fieri L. Notdlic 
Depart niciu .if Eattli Stit-nres 
losca State Universiiy 
253 Sticme 1 
• Ames, In wo 50H 1 1 . 

(osa State Universiiy is an equal opum luuiiv al- 
nmumt action employer. 


REGULAR MEMBERS-Indivlduati who are professionally engaged In or associated with geophysics Including college or university students. Students J 
enrolled in at least a half-time program of study leading to a degree receive special reduced dues end ioumel subscription rates. ASSOCtATES-mdividualt not j 
professionally involved but with an Interest in geophysics. Associates may not vote oi hold office. [ 

Send applications together with payment for lira! year's due* and journals lo AGU s 


PREFERRED MAILING ADDRESS 

Each line of boxes represents one line of address. Please abbreviate at necessary to f.t wilh.n space provided. PLEASE PRINT ALL INFORMATION CLEARLY. 


FIRST NAMES AND/OR INITIALS 


LAST NAME 


*$ricultur«l Englncer/Tillagc Research. 
ViaMed candidates art- invistti in sulniiil applim- 
tor e two year tcscardt puxitinn at slit- Detiail- 
“trnof Agriculiutal Etigiueerinu m "I exas AfcSl 

research tlvalv w)i)i the exainuiathNi 
“jw mechanical processes aiul water energy fluxes 
“Zyy iiltunil tillage system v. i'n (HMlify raiitliriales 
wU luve ai least an M.S. degree but jm-fctaltly ii 


FIRST LINE OF ADDRESS 


ID NUMBER - OFFICE USE 


SECOND LINE OF ADDRESS (OPTIONAL! 


Pen- . , n nt.n. uegree mu pivierainy 

^■'"agnculmral engineering nr rltisely n-iateil 
ZLj™ 11 re,UTUM JhmI Iinines nml tuklt eases nl 


STATE 
(USA only) 


ZIP CODE 
IUSA onlyl 


j * i-juiucs .iiki ititiiu's unit attuiesws ui 
“Widcfcncci in: Dr. Li. A. Ililcr, Head. IfaiMri- 
"root AgnLiilmnil faminceriiig. I ex. is AA-.\I liui- 
fS&i* 0 Slatu,n - ”' X 77K '^- lelephcne: 409- 


COUNTRY 


FOREIGN POSTAL CODE 


jjJ^^^Ji^iiiveixity is ;m n|itul uppm iimiiy/ TELEPHONE f Phone numbers provided will be published in the membership directory. I 


trmfS.* 7 ^.Ftorida. The llnmi tint-til nf Gctilu- 
lu,,, *" r * tetmre-Lfack pnsftion 
£W>givii]i ihc fall term, l‘JH-1. Tlte nusitltm will 
tpu? Ihc “sbitini or tissocinie tiro lessor R-vd. 

o' IS rcnuiml „„l ,. ll(|| y W j,| 

\ltliiiugli tin; 

e ; 
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NUMBER 
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□ PROF 


OFFICE 
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employment 


EMPLOYER 
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DEPARTMENT 


LOOATION 


STATE 
(USA only) 


ZIP CODE 
(USA onlyl 


„ , -.-exploration geoplwsics. 
oniact Lloyd Sdimaltz, Dcpart- 


Ljoya aclimaltz, Dcpart- 

University, Kal- 
«008 (616-3®. 1775). 

-i-tal Opportunity Employer. 


COUNTRY 


ff Ceosclencee/Univeraltf of Houetod. 
of Gcosdences is interested in 
lor tenure track positions in the 
. Ge ophysics— -seismology, explo- 
,(2) Petrology— sandstones 
rant ' jeoc hemUtry — dtagenexis 
commensurate with experience, 
wseietul: 
mn vitae 

S| atcmcni of teaching and research in- 





A a CONSULTANT 


STUDENT 


G a ADMINISTRATIVE-RBD 


C □ TEACHING H ° fSJLgl 

o D BASIC RESEARCH I O FIELD EX 

E a APPLIED RESEARCH i C3 RETIRED 
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ADMINISTRATIVE NON r&d 
FIELD EXPLORATION 
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recommendation tot 
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:■ a bachelors ' 
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AGU Uont. from p. M5J 

Membership 

Applications 

Received 

Applications fur membership have Ijcen re- 
ceived front llic following individuals. The 
letter after the name denotes die proposed 
primary section affiliation, 

Mohamet! Abdulrazznk (H), Larry Allen 
<S), j. Kaspar Arbcnz (T), Brian C. Beckman 
(G), Barbara V. Braau fO), Jean A. Calhoun 
(T), James Carton (O), John Robert Gonolly 
(V), Michael P. Gin very (H), Arthur 
Croucher (S), James Derek Fairhcad (T», J. 
G. Fiilon (V), Peter \V. Francis (V). James K. 
Ful Ford (O), Keith E, Greco (T). Nina Haas 
(T), Jong Hwan Han, Heinrich Hinze (G). 
Klaus Peter Koltermann (O), Andy Lane (S)» 
Chili-Ping J. Lu (S), Paul Andrew Mayewski 
(A), Eileen McLcllan (Vj, Andrew J. Miller 
<H), Francis M. Mon;tk!r> (O). Langley R. 
Muir (O). Forrest C. Neil (Hi, Yufco Oguchi 
(S), Alison Ord (T), Keith Peacock (O), 811 - 
parb Poabrasert <T), Richard N. Pugh (P), 
Antonio F. Qucsada (SA), Oleg Raspopov 
(SMI, Michael John Rickard (T). J. R. Rodri- 
guez (H), Scott L. Snntlall (A), Hans W. 
Schcnkc (G), Roman A. Schmitt (P), 

Guenther Schucnharting (T), Richard Scho- 
field (V>, Kainesli I'. Singh (GP>, Stephen 
Sleem (V), Jean E. Snider (O). Mindi U. Sim- 
parsky (S), Dion C. Stewart (V), Michael L. 
Tcisiriqi (l I), Sieve V. Tsai (II), PtitilJ. Uin- 
hocl'er (T). Hendrik M. Van Akcn (O), Peter 
John Waite (A). Robert A. Wharton (()), Mi- 
chael K. Zolensky (V). 
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Student Status 

Timothy D. Bechtel (T), Robert Boiko (0), 
Ethan Brown (S), Christoph Clauser (T), 
Chris R. Dill is tone (S). Sylvia A. Edgerton 
(A). Sandy Elder (H). Neil F. Humphrey (H>. 
J. David Johnston (T), StelTen Konrad, 
Charles E. Larson (H). Albert Losher (V), 

K young- Won Min (V), Larry Ncubauer (A), 
Crnistian T. Rack (H). Volkhard Spiess (GP). 
W. J. Tangier (P), Anita L. Wooldridge (S). 
Horst-U. Worm (GP). 


Lecturers for AGU 
Science and Policy 
Seminars Sought 

AGU is establishing a series 
of Science and Policy Seminars. 
AGU members who have worked 
with public policy issues in- 
vol vl ng geophysics are i nvi ted 
to share with university students 
and faculty their experiences; 
insights, and expertise. For 
guidelines on this new and ex- 
citing program and applica don 
information, write or call: 

AGU Member Programs 
2000 Florida Avenue, N.W. 
Washington, D.C. 20009 
(202) 462-6903 



Announcements 


Polar Research 

An Arctic and Antarctic reseat cl t sympo- 
sium will be held October 12-14, 1083, m 
Washington, D. C., under die sponsorship n[ 
the U.S. Geological Survey (USGS). Open to 
the public, with no registration required, the 
symposium will consist of more than rill tech- 
nical papers on U5GS research in geology, 
geophysics, energy and mineral resources, 
cartography, physical sciences, am! glaciology. 

The program begins daily at 8:30 A.M. in 
the auditorium of me National Academy of 
Sciences (NAS), 2101 Constitution Avenue, 
N.W. There will be a reception and dinner 
on October 12, followed by the Amnrcikun 
Society Memorial Lecture, to be delivered hy 
Tucker Scully of the U.S. Department, of 
State on “The Future of die Antarctic Treaty 
System." Dinner reservations, at $20 per per- 
son payable to NAS. should be made hy Oc- 
tober 7 with llte NAS Polar Research Board 
at the above address. Additional information 
is available front Thomas L. Holzer, USGS, 
104 National Center, Reston, VA 22092, tele- 
phone 703-860-7480. 


The complete Geophysical Year Iasi 
appeared in the August 30. 1983, Eos. 


— MEMBERSHIP CLASS 

CATEGORY - CHbcI category lor which you are applying. DUES RATE (MEMBERS ONLY) 

□ MEMBER (M) □ REGULAR MEMBERSHIP Annual dues $20. 

Individual! professionally engaged in or associated with geophysics and (ST) □ STUDENT MEMBERSHIP Annual dues $7. College or university studant 

college or university students In ai least half-time progiam of study in at least half-time program of study leading lo a degree 

leading to a degree. May vote and hold office. (IS) □ INDIVIDUAL SUPPORTING MEMBERSHIP Dues plus annual contribution 

□ ASSOCIATE (Annual dues S20) (A) $80 or morfl 

Individuals not professionally involved but wilh an interest in !SP) □ SPOUSE MEMBERSHIP Annual dues $5. Does not include Eos subscription, 

geophysics. May not vote or hold ofhee. Provide membership number of spouse 


[ Membership is on a calendar year basil. 

i Memborihip applications received after October I will be made effective 
[ as of January I of the following year, unless otherwise requested. 


^ LIFE MEMBERSHIP. A single payment (currently $300) Is acceptable in 
lieu of annual dues. Privileges accorded are those granted to ell members 
and have been changed from time to time. 


— —PUBLICATIONS — 

MEMBER JOURNAL SUBSCRIPTION RATES - 1984 

dL a ,^qnh^m5r„«7 BS n OCialB '. VQ ^ WiH ,0 u ivB f M S ® ach 'T k ‘ Yt ?, U mBV subBCribe «o additional publications at very low member rams; srmply check those 
Subscnpuon* ate on e calender year tana. New members will receive back issues of these loumels to the beginning of the year. Remember lo add pay- 

eduror! 8 ou,aid ^ B U ®: musl add lo the subscription rata the foreign postage surcharge. Additional charge for airmail of primed 

pavm,ni ,s in iou,n » is « ^ ** - >*■ ■«<«■ »< ™ *>» 


ISelKt either microfiche or printed edition) 

Eos <»I4 of dues Is allocaiedl. 

Journal of Geophysical Research la published in three monthly sBclloni. 


n « — — yauiwiw hi iinm mummy fSBCHOni, 

n IffiEMSi ■ ” tl0 - 11 Ed'jn: 4.200 pages anticipated for 1 884 

n S& - a— r 

u « i j ts zs&weex WBttttESstKSSE, 

n Atmoepharlo (enlyl 

H Oceanography (only) 

, n sst Missss.'saa 1 sa*" adaw "" » —■ «««* «.« j<™. 

PAYMENT 

Paymam endoaed Ch arge ,o nviSA P AMERICAN EXPRESS 11 MASTERCARD (INTERBANK) No. 

- — — — — — ■■ Cord No. 
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Scholarshl^As^^j^^ 

for Minority Students In Earth 

Space, and Marine Science 
1984-1985 

The American Geophysical Unfem, 
once again pleased to participate hb 
American Geological Instilute’sKW 
Scholarship Assistance Program Z 
proxlmately 70 awards from $500-. 

$ 1 500 are expected lo be awarded fa, 
this term. 

Eligible candidates are: 

• Graduate or undergraduate students 
with good academic records; 

• Enrolled in. or applying to, an aoed- 
ited institution to study earth, space, 
or marine science; 

• Black, Native American, or Hispanic 
students who are U.S. citizens 

For a flyer for your student, call or 
write to: 

Members Programs • American Geo- 
physical Union • 2000 Florida Ave., 
N.W. • Washington, D.C 20009* (2021 
462-6903 

For applications, call or write: 

Don Diego Gonzalez * Sandia Labora- 
tories • P.O. Box 5800 * Organization 
4731 • Albuquerque, NM 87115 (505) 
844-8849 

Application Deadline, Febnuuy 1, 
1984 


SPECIAL 
Pre-Publication Offer 

VALID UNTIL SEPTEMBER 30, 1983 
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THE RIO GRANDE 
RIFT AND 
SOUTHEASTERN 
COLORADO 
PLATEAU, 
NEW MEXICO, AND 
ARIZONA— 1983 

by W. S. Baldridge, 

Y-Barlov^ 
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Separates 

ToOrder: The order number can I k 
found ai ihe end of each nlmmci; use all 
dint! when ordering. Only papers mill 
older numbers are available from AGU. 

C«f: $3-50 for the first ankle aiul SI.UO 
for each additional ariide in tile same or- 
der. Payment must accompany order. l)e- 

poiiL accounts available. 

Smi your order la: 

American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington, D.C. 20U09 

Electromagnetics 

,Sij Snitarlng 

iUITUlK Or ElKTiaKACSFTIC WAVfS FHifl A HALF SFACE 
■i rntllY msniiaurep BIELECTBIC SCAnFRFBS 
1. Tub* (ElKirltAl Englnaarlng Deparcnonc, Te\rr 
K3 1'llmllly. College StaLlon, To««« ?78W>1 , J.A. 

Ill 

It, Kit [erica Of a plane w.ivu obliquely 1 iilI4,iiI 
| till apace of darnel v dlatrlbuti-d apliortccl 
llilKirlc acatterera ll icuJLed. rho quMai- 
. r, Ballina appro* Lae elan la appKoil to crurcHLe tho 
lltlinbof nltlpli Kictarlnfi aquationn, and che 
hiMt-favkl and the Verloc-Uola result n are uaad 
la [ipiHcnc cha pair dlatrlbucion function. Ilia 
[.bunt reflected vava la studied with choao approxl- 
tiilaai. Iba Incoherent (tattered wave is calculated 
■ltk ill dlatortsd lorn approx fnsr ion. In the low- 
iniUKi lfolt, closed -torn expressions are drained 
!-r tbeaffKtlVi pcopagaclon Constanta, the coherent 
pllidd an, and cha liintfc scattering co- 
il(le«ntl. teaulta at higher frequoncion arc calcu- 
lucJ uiericalli. The advantage of che present op- 
Irftth la that 1 b tha 1 os- Frequency ltolt. It repro- 
Ibl liftetl of apecuLar rof loot Ion, Frasnei 
rtf lectlee caaFFtc teat, Brew iter angle, and Claualua- 
'owrti relation, in addition the c laealral reaulta, 
hi tliUllr scattering coefficients are al cdlcu- 
lited. Ihi thaory is slan applied co natch hacV- 
■ irterUi dsts frsD dry snow at aprn,,vv f n-quonc Us 
'I-retUflBg, denso oodiuB) 
fit, Sc!,, Fapar 3S1008 

Exploration Geophysics 

dH leiisic serhoda 

KimilK 7HI0BT OF WAVE FROPACATIOH IH A TWO-FHASE 
min 

C.I. hahta fHathsnatics Group, leaearcta and 
liiflepaam Divfaion, Institute of Fetreliua 
Ullorulea, Oil and natural Oaa Caaaiaaion, Oahrad un 
HI III, iadlal 

libiry li dnalapad for the prupagar Inn of pressure 
mu ii a twphaia nsdiun whura one phase cunnala of 
•itiricil laefoileni distributed rinloely in che second 
Vlit, Ika thaory 1, band on in Integral equation of 
... V , 5 “ d T " ,r,lt F 0970] lor tho avsrags wave 

Iscludas also it all allilple aciLtaring 
FHCiiiai, but it linotai cor r a I a t I ona aaong 
Muleni. In tba Low-fraquencr Unit, ihla aquation 
ill ,or *n analytical ospraaaios for rho 

-lulf 1 ”* toJ a* ef ceapreaa Iona j la torus el 

« Wsairere of tba aairlt and thr Inc Inalona. 
m ! l ^ ,n ■FPUed co iluid-aolld auapenalona 

, f*'* , luratad porous rocks. In the forcer 
“aeuted by Suiter and TohiDS IldJfcbl 
... °® “f ,h a tone oat rat ion of inclusions are 

Hlh.!v ' 11 theoretical prediction! or auvan 
h, u,. 1 T**! 1 *- aloatal agraaainc ia obtained for 
ittl..?" 1 ? ,0r »- I* attributed to lymncic 

■ui-ii !/ ““lllpla acatlarlng uffocca including 
scat tiring interactions, Thoorat < cal I y 
I. .. alio agroae veil wiLh agpariunla. 

V* of f lald-aaturatad porous rock., 
Cl* !,“!*" ‘haoretically coapueed valocitiaa 
Lit] , , " *•*“** laa lo landsman {Vytlla at al , 

iffluJSf, , lh h loporlanea of nlcrocracka and 
!• ike '“(••a, foetora which are not included 

•1 l*-l«iuI Bl i* 0d,, ‘ MIoooebIob eauaod by slacoaliy 
lilMI .l!!!, . to ariee In two diffurenl ways I 

flxtg * a “7 ganarat |on of shear waves in the 
'•Ill'll, ‘“aad by Darcy-typo flow of Lhc fluid 

'Hraiii- n, “ (“coot incrsaaoi with 

Ion, / ' T. 1 ** *ho latt»r dacreauoa. Thu sua, 
"fiaii 'an,. n ‘ “ e lHBlhlo at Craquondloa ru levant to 

»«m«w 

“icnilgir,,;, to" 0,1 *TT*njATlOH AHD DIBFZEBIOH OF 
"Kn Wn * W * fR OFAOATI0M IH FLUI D-SATIIUIED 
^IWSlS * >D mLIC * TI0 HB TO BI BLEOTEI C-0O8BTAHT 

*lbni. V. f h apirtuant of Fhyilca, Dnlvariity oT 

’“‘iaMrt! 0 *' * l “'* c * n,d ‘ WO 2J1 ) 

•nit yrobi.„ '"f 1 * * “ ar * dot si lad analyaia of ions 
')'a«U . olootroao(netl* wave propagation 

Pitied dL*., 0 ^' V -lu " ■*» uratud with fluid. 

<l, llilti t quantllatlvu Interpret at ion of 

ffuftuti,,. lo *ifo|. Tha advantagaa and 

'"•riiid i»r*. * M * ■PPToaeh , Id whloh flu Id - 

*»• dl.~" r V k c °ooidsrod oa a two-phaaa 
lk > linUL 1 " d ,0 "MT»d with thoao obtained 
|h-|>ue “FhaiaaodsL. ic i, shown that tha 
iif^trle P^lda a better int ar prat at ion of 

hydrology 

2 *1 KffiMIKC HOOELS 

hn« t, !*' Csoioglcsl Survey, 410 National 
*»*NI * Vlr lfota, 22092} , Boio P. 9ulo and 

f' lB| P5t2tiJif!““ “ Jel * can ha ugoEkii For identl- 
sod ■■?* t ! lctlw rosarvolr ays tea confl- 

S.l , !L s,M wi P fSiliU ln r lh ° u arly “**"* ot 

*•» daveiouJi ’If ° r luch acraonlng node Is 
h ln ‘ *MrT2;ieI b * ,r ab,lUy t0 WoStlfy cost- 

ji’f l, 't*ti sE ,^! ek “® Bt apoclflod draft-rollsbl- 
■ir i U ld WUflsd b>r afrcilating 41 f far on t 

ii™ J ‘ cafcl « Chan pBtml * il > r optiWI by che 
,2^ Wnariliv «■"» trained eudois, chough 

WulTTS I,00r,y: thB "yl*W *4a»" 

,,, *’"l*iaur * the Bra,lt,le throa-reaorvolr 

r ’ fapar iW L 39 3 

ioeralogyj Petrology, 
r ystal Chemistry 

hii Si ..d u " aWCHWTROH BADI4TI0H 

^*£*1 (Dspai-twent of iloolog- , 

Irjj^ f MU Un, wr«‘t|r. ithooo, l 9 r* 

I&WM 1 - (FPB oadhanleh ror tha 

« «h i».L,* r “ Mltl, » L » FOeSiOg hi« 

| »Ni?! w,ao d *va oo!t 4, J lc,, b> ' r *P w oMlltiw " 

nil iSfralur. on . Wyolitp lukjooUd : 

ffi Si? *0 Ictan.V^ PFoaaurt- In ■ dlanond Bovll 
‘llkte *»S 2 a . , ' 2 T fro. th. Cnmnli ' 
1 "li* tieh "‘ 40 a«^i.^ UroB *n dnargy * 

^•ia AV ■ «ilU *-rpy bit* and 

. d . ,rfr -W\“^ P°.MiMa to opi;*st ■ 
f*V lB °rsia»d ,v,r 7 two olnlllai a a 

SJtlSftaa trmaltloa at 

ah i ah ^V.* rM J *>**rly ahomd that tho . 
•Tv”* Win a nftit worn .kho**. plto' 

; itnirt- r»;W||B' i upii -0*!! dlaK)P 


ar lh * W,MI un,t Wtsr 

n«v« l «? ►„ 3 t ,° , anquialtlona, all or tha 

piaks of the spinal atruotura wire present, TMi un 
ofFiut was obasrnd lo two other aarlai. An addition- 
al aarle. vs. run at 40o\. A« a. the 
paaks appaarad, tba run wit belted and tha iiopla mi 
quenohed and ataalnsd by Uis Dahya-Eoh.rrar „thod. 

obiorrad vara thoaa also al- 
Iwad for ■ atruotura with ths waller unit sail, 
Thasa raiultaara oon.latont with a rast.oklng or tha 
aniuns fro* Uis approilmately haiigoul oloao peeked 
llwpl arrangaasut La tha olivine atruotura to tha 
nMnil 4 ; bl, l 6l °" p,afc • ,, f90 f > >rrang«».nt in th. 

^ llt,r *1 ■ '-ordering of 

radiation) Wllwln,, ph,B * aynohrotron 

J, Goophyi , Ran., Fed, Paper lEIASJ 

*270 F to partial of Hi oaraLa (qoarta) 

SURFACE AHD 1ST1RFAC1AL PREK EHERCLE1 OF qUASTI 
Caorga A. Parka (Daparnsnt of Applied Eartb Seiancie. 
Stanford Uolvaraity, Hanford, CA, 94309) 

Viter and a let I rely tea cauaa i ip, if leant chaegaa la 
brlttla f rsetura itrsngth and eob-crltlcal fraetuta 
propagation valocLtlaa in quarts aed quarts rack!. 

Then changes say be ceased, is part, by changes in 
■urfeee free energy. Eapariaantal fracture aurfece 
enirgiea of quart! range free about ADD nj/n 2 to absot 
11.9 Th e rood y mate surface frsa energlee are 

likely to be lower this fracture aurfece ennrgiaa owing 
to diealpitive energy louse. Tbeiosdyuaic eurfeca 
energlee tre leneltiva to anviroB&aetal oonpoaltlcni. 
Reaction of water vapor with prill log fracture eurfieee 
reducer energy by hydroxy lit ioa, but tbs eiceat of 
reduction ii not Isovn. Adsorption of watar vepor on 
che hydroiylated eurfaca and IsMreion in liquid water 
reduce eurfaca energy by 79 to 2JQ sad 72 nJ/a 5 rupee - 
tivaly, in an electrolyte, the eurfaca energy le uasl- 
sua at the point of aaro eharga, vhara adiorpctan of 
(enic aoluLil ia least. Adlorptioa of hydrogen Lu, 
hydroalde (oa, and ■lecerolyeaa reduce surface ooirgy 
ai concent ration Incraalai, hy teas of isJ/u ] . All of 
chela eurfaca energy ebangee are qualitatively canale- 
tent wirh changes In fracture eurleca energy cauaad by 
cha a aoa vnriablie. (quart!, aurfaca energy, 
adiorpeion, fracture) . 

J. Ceophya. Roe., Rod, Paper 1BI799 


Nominations for Medals and Awards 


William Bowie Medal. Awarded for 
outstanding contributions to funda- 
mental geophysics and for unselfish 
cooperation in research. 

Maurice Ewing Medal. Honors an 
individual who has led the way in 
understanding the physical, geo- 
physical, and geological processes in 
the ocean; who is a leader in ocean 
engineering, technology, and instru- 
mentation; or who has given distin- 
guished service to the marine sciences. 

Robert E. Horton Medal. Given for 
outstanding contributions to the geo- 
physical aspects of Hydrology. 

Janies B. Macelwane Awards. Up to 
three awards are given each year for 
significant contributions to the geo- 
physical sciences by a young scientist 


of outstanding ability. Recipients must 
be less than 36 years old. 

Letters of nomination outlining sig- 
nificant contributions and curriculum 
vitae should be sent directly to the 
appropriate committee chairmen: 
BouwV Medal - Eugene M. Shoemaker, 
U.S. Geological Survey, 2255 Gemini 
Drive, Flagstaff, AZ 86001; Ewing 
Medal - Robert O. Reid, Department 
of Oceanography, Texas A&M Uni- 
versity, College Station, TX 77843; 
Horton Medal - R. Allan Freeze, 
Department of Geological Sciences, 
University of British Columbia, 
Vancouver, B.C., Canada V6T 1W5; 
Mflttfnwre Atmrd - J. Freeman Gilbert, 
IGPP A-025, University of California/ 
San Diego, La Jolla, CA 92093. 


Deadline for Nominations is November 1, 1983. 


Oceanography 


476* Surface Haras 

KEAS’JFAJiBrr OF BREAK WG WAVES BY A PJRFACS JUKF METEP 
H. S. Languor -Xiqqlns (Institute c( Ccea n» rapfii-r 
Sciences. Hanley, England GU& SUbi and N. D. Salta 
£uont native Ln fame Ion on che strength and aizs- 
-llitrlbution of utiltoeapi in e given wara (leU is 
wry scaico. luring tho KARSHI field ocparlcenta. 
oosor vac lone of surEeca a Lev alien were i&ado wlu a 
aapea lience-wlre wave rwoorlsi attached to a free- 
floating spar-buoy. Autooatlc analysis of Lno records 
with a dlffwronclacinq elrc'jlt an] coon tor allowed a 
histogram of Junp-hslgtita to oe const ructod correspond- 
ing to any promt critical cue rats p C-f tbs aurface 
elevation. Cvar a rsrrain range of P tho hletogru 
was nearly An-lopendont of the precise valuo of P. 

This occur rod usually whan O.C « A/Co ' 1.0 whore 
c 0 was tho spoed of the Jc-nlnant waves. 

Records wora ottalnod In wind -speeds rangfl.] frox I 
lu U (d/s. At U n.'e ths nutMr of "Vdnpa- indicating 
Olthor etowp or blearing waves hi of the order of I 
uvery IX- wave- paru-la. It ia ehewn that ibis r.unwtr 

la Ojr.el stunt with pruvluuS theoretical eatlnacue. and 
with visual oL-sorvatlona of whltecap covorago. 

Hoc. vino of the dlsporalvu propart toa of wavos. wmco- 
cappln) In ldup watur in IntarBi'.tor.t . both Iheorut- 
Ical calc (i let Ion and lotoratory exporlaanta lead us to 
nspoct stoop or brooking waves will induce separated 
flow, with .1 Mgn local Input of accentual to the wave 
field. It la ooncludod that such local eveota could 
contribute significantly co tha total hoc! Junta I 
at roes exerted by che wind. (Surface waves, wara 
breaking, air-sea Interact l tin I . 
i. P..n,, -.re<n, pqpei J"r4l 

Particles and Fields — 
Interplanetary Space 

9340 Shuck Haves 

MULTIPLE SPACECRAFT OBBFJtl'ATIORS OF INTERPLANETARY SHOCKS: 
I SEE 3-D PLASMA NEASUREMEKTS 

C. T. Rvjpae 1 1 (Institute uf Gsephrilca nod Planetary 
Physics, Univutalty of Collfornla, Loe Angeles, CatL- 
fnrnln, 90024), J.T. Coaling, R.D. Zwlcki and E.l. Smith 
[SEE- I and ISEE-3 3-D eoior wind plasse oassursnanta 
■ire used togothot with fugnetlc field uaeaureDenca 
a, rase five previously studied interplanetary shocks 

lo teat whether tha abock proportion ars boat approxi- 
mated with a rat In or apoclflc hsata of 9/1 or 2. ln 
tbs shr-ckn eannlnod, tho anarmitlon chat the velocity 
|imp waa along the norul, provided on astlsara of ths 
ahork normal wlihla 15° of nur bist fll aorael 9M of 
the tiro and within S0°, SO* of the time. The 
cudo norrsals lay within 12° or nut base flc norssl 901 
of the doe end wlehtn 36° 90* of the tiro. Pert af 
■his dOYlnt ion nnv bs due Co differences in the orisa- 
laclou of ths local normal fro a that or ths avsrags 
unreal. Flaallv. ths Juap lo plaaaa and field across 
thB shock Is botes r predicted fror tho lankina-Hujonloe 
equations using s rstio of Bpaetfie hosts, i, of 9/3 
rather than 2. ( Interplanetary shocks, solar wind). 

1. Ceophya. Ros., Blun, Paper 3*1366 

THEttDiAb HRMmTar A sxw« sou* Milo nm 

Bis von J. sohwart* (DspareaeBt of Applied HeLhssstiM, 
Quran Harp CollBQ*. «!*• rni Hoad, London El «™- 
England ) and Eokart H»r«oh . h- 

V, have stud lad on. of ths race oon.slons when the ease 
piece of solar wind please pasaad both 
Ll, #p a iislioe II (St .« Mil. partloular eaaapli 
o court sd ln the Biddle of a fairly savjrfh and I W»*J» 
speed etrsaa. Hi find olssr indications that tha jw 
brtmiou, during this transit ^ ^ 

part tolas- adiabatic invariants, and ««*“ *. 

required for the proton and alpha par^bdl^Ur ti^e ra 
tors, the aitustlon regarding tha psrsllsl J? 

las, olssr . Th. d.arsmlng alpha -pro ton 
spasd does not appear to telea-e WJ surti 
to a natural -BdiahatlO- cooling pnwasa. 

Sarrsts sss 

r^n^afr.^ 

Particles and Fields — 
Ionosphere 

SKWi'as.«s» . 

f. ol^awhaa t Stf al=s a<id AaIrn3«ff DspaTt-“> 

rrs^S'iSifKa'SiSS:- 

Feat hiss ““*5” ' ^Itttar^'waBlMHUS («) “*■ ' 

EHuc : lW... 

saMwvtred chreurf' chTw ha». tha «** 

Ksnlp-l-W .25 Z pMhri is , : • 

•pqctrus VS a • to ““lL5J I JfJ,Itf sf * * IT 3 
300-900 H» rams *(tf V w iK„.Sr Jlthal lower- . 

pM ELF 1 sodulatteos^. «« 


SS3S Intiricllou bliwlen naves and particle] 

PEDERSEN DENSITY DRIFT INSTABILITIES 

S. p. Oily (ESS-0, Loa Alamo] National Laboratory, Lea 

Alamos, NM, 17E4SI and T. E. Cola 

Thu paper desciibii the lineal klnanc theory ol olaclio- 
itillc drift Ir.itebimiiB driven by Padeiien end demit, 
drift velocities. The model uget a uniform magnetic field 
& ■ jB, a waak. uniform danilty gradltni In tha .-air act Inn 
end a week, uniform alactrlc Held In tha y dirernon. 

V.'eiF chirgad-raulrai colliilof'i ere ripraiontsd by the 
addition of BOK model larnu to the Vlas or aquation. 

Ihi ratulling local dlaperalon equation ll mod to study 
the properties of the aiaorlated inlsbllltle) at Fa, I 
(•here k I] tha wi.tnumber and e 1 Ii tha Ion gyroradiuil. 
Ramils show that the £ » g gradient drift iniiebiliiy at 
kB| : I may grow ii, tha auroral ionosphere primarily in 
tha ultlnll) ol 200 Inn and only if the electron density 
ii ■ulllclantly smell. (Plasma iniiibintv, Pedrntn drift) 

J. ueophya, Sos., Blue, Toper 1AI 4 32 


intoiration of Ihv equations uf mclint Tor iivvial 
typos of fluccustions and Injur Her, vrloelllsi psmlt« 
aisaaslng tiro effect Ivcnesi el tho Eurho 1 nrv-cr In forc- 
ing tbs ontoeble avaiaRo velocity of tha inna to 
approach rhu hull flow wloultv. Iliw cltuico of pata- 
rateta r-vdola thi Rv..>aagnatDihsoil< and tho downs' rtaa 
Icioi avuntuiilly dscoaplad from lha aular wind flow 
uhlla craning the how shod, but the orivinap.ad ton- 
dlciona are relevant to tavcrol lpacv plnsni al i va- 
il mu . The observed power apse Ira ‘I the flue fiat I cm 
In tha ahs.ith auegsat that, thouyh Infrequently, Ihv 
coupling of the lD|cCi«d ions Lo the bull plnu 
no L ioa nay be attained within a few g> roper u>Ja, 
Hraiflv rs'dilving tho dynesica iepoaed bv tha averse v 
rJHnsltc and correction wloctrlc Melds, flon-curba* 
lance inceraciian. r<aRnalovheach fluclual loni), 

1. r.aoph/a, Fes., lUnn, I'.tper JAU44 


Particles and Fields — 
Magnetosphere 


*7t: bow ;n«F Havas 

LAh'i SHFLlI'Jlt "HI. HkVi:. vFITaEAV if T«E JOVIAL B'V 
31100. 

M. L. Coidalsln ■ loddsrd Tpace nighi Cantar. Lst . 
fir Eitraiarrsllrlil FhvflCS, L>de 09:, IklfnMIl , HO 
dOTft} C. M, isillr, and N. H. Mittnaaus 
Assrvat tool of large mplttuds HNt- wavas upstr-san or 
Jupiter'; tr.w ;r./'l are analyzed. Tha wave] are fowl 
'.ciif . ,„.»M l-.ar.i-* ;r >.n- ]• .ir -'.M Ira** 
-Mil Tic ir ... i ire ;r.P*gaLlr.( l'. '.r.a ful 

nagnetasonl. r.1^. e •• xplsti spectral and T.lnlnu.- 
ranance elgen.aiue ana lysis ol mo in a was perTornei. 
The power apecirir. of the itagnatio flue tuitions contains 
sevsral peaia. The fluatustlurs st ?.) rMr nsva a 
direction of alnluuD varianos snt l-pirll lei to the 
direction of the average eagnat lo Maid. Ssveril 
hinnnlol at 6, 9, and 12 nhr ars aLso pro) ant . The 
direction of ulaloua varlsnet of inear riuslultcna lisa 
st app-roi Irately »C‘ to lha nsgortie riald. He argue 
that these fl intuit ions are wivas eroited by protons 
reflected olT tie Jovian bow shock. Ths tnforred apaaa 
of the reD soled protons Is about t« tine] tne Solar 
wind speed ln tna soler wind Tran. A linear Instabili- 
ty analysis le presented which suggest] *" siplanatlcn 
for nany of th* observed features of ths obssreatlcns. 
Tha fluctuations apparently contain a ]tgnl f leant 
friction or nsgniilo energy Inst Is 1 Insarlj polarized 
and In the Alfvin node. 

J, Csophva, Rai., Blue, Paper 3AI3B1 

9715 Elednc Bebh 

ELECTRIC HELD EVIDENCE FOR TAILWARD FLOW AT SUB- 
STORM ONSET 

A. NHIlldl lliuiliuic of Space and Aiuomuitrsl Science. Konuhj. 
Miguro. Tokyo 193. Jvuit. V. X. Tuhinif. F. S. Moiei.C. A CeiuD. E 
W. Iloaei, Jr., and J Bun 

Elect rlo Held ohHntdMU made nui lha neutral iheci of lha buam- 
loiall provide addllcrul tuppoil Tor lha view dial icnumscilsn octun in 
the iw-eaith region of ibelall. Souihsarf inrnmis of ihe ieijmiIc Held 
ihu nail' al. or ibordy aflci, nitnuxm oaieta are oxornported by 
cehancefflenii In tha rkwo-lo-duit electric Held, reniuni in ■ iillwanJ 
E x B drift vzkintj Bath lha magnetic and lha tleclw dcldi In lha 
Uilwiid-flowliq ptama ne noniaiUum and vaqr nib Inferred tpubil 
ula, of seven) fl, io the etcali ejmlned in Dili piper These eon- 
uniform! ilea may be lbs consequence of tin isnbi-mode pracea. The 
E x B flow wm ako lo*udf ihe neutral abaci am) «M» from mMnlghl in 

If’S^ya^^s., Bine, Fapar 3AI147 

9199 Carts re 1 (Ion Conpling to th* TurhuLeor KagnHO- 

m'tDb'cOBFLTkW TEST IBB TO KIC8ET0PLASHA FUBH 
mODCS TORBVLIHCE , . 

A.L. Brins* (Nax-Flanek-lnatittit Iflr excratliraltrlsrha 
Fhyslh. 8046 flirchlng b. Wnehin. Miratny) 

Tba evdutien In velocity and cnsfigurstlon apieea nr 
Iona fnjsefcad into ■ flovlng turbulent magna topi atna 
ll atudfad fm a ttat paretel* viewpoint. Bnarlcal 


Tectonophysics 


DIE 1 ) I- lam To.toi.iua 

l ATE 'IHTAvEY'.-S - EARLY TlkTIWr rEu*f">it-- IlIJTuV ■ 
£':VT«EPJi jurrwi Kirfl'-A 

Hull Achlm 0.9* Itopjiu-cnl uf V.--I ii.sl i i-r:»« ,r ' 
Ineiltuto f..r '.wjp).,»i :u. VBi-.acwi-./ 'I Twa*« u’ 

Amt in. .'.us Lin.. TH. T I i l 

Iho x Jla.--n.igr.ailc analyse!, jf *..~plai fr-- Ihzso lJ--v 
Creis^oous llirouj-i fc-iene situs in a--utr.au nernrese 
Hicarogiu ylrlda polo priltl.M drew tu Ho pir-.nL 
pels. Ihe results fr™ five e|ulvalenl atloi In t! 

. , ,i;s . aatul iu:.w • t •.•'V.* V -... '. *'■' •• •• 

auiysst s id* rsrtnwar I t.r.inulvii . n. y i - - f ....•■ r 
tic]. Tl.le r. varans conn >i have tut. I'liiiu; : -.'••• 

■e-.-alop-ont <T ire C-j.-.a - i.jm, spicin.g :v:.’.vi oi I 
It BSSM llrelythit the a-taniLv* l.tv -Ii.ism Ftu- 
tcrlsa In ,-loHa Flea dafir.as ihs tiro f :-'.llui. f 
lha Nlto.-j Ck-plsc {ssnau liryn ar. 1 tfe at.i Fl-" 
islar.J ire. Tha Nic iraquir. us veil ic the C,sr* ri:f 
data ars vox,- ■llfferont feem pila- -aoaot I : rrauHd 
fren Hinloraa. *:! the teoconLu t- undu, tet.ven 
urthorn ci souiharr. Conceal Arartra. thsiafr.es, r.iat 
I Is tc tha ncztn md ease of the m ;ar* yuan iltii. 

1. Gaophys. Res,, Rad, Paper 3B1393 


General or 
Miscellaneous 


9920 Ilea F laid (PalHci Isutoloq, 1 
HE ROLE CF (JEUCRAPHIC VARIABLES IN UPL tlMlC PkLEU- 
CL INAlESi RESULTS FTtOH {SETACEOUS Q.IHME IHlEL 
SEllSIIlVITt STUUIES 

Eric 3. Barren and Barren K. Rsshlngtnn i national 
Center ror Atmospheric Rngaarch Boulder, Colorado 
60307 

Charges In geography (topography, continental 
positions and isi level) are one of the no»t fretpjsnily 
cited «chanl]dd of climatic change on geologic I toe 
sales. The role of geographic variables In 
psleaeliraatolegy il Invest I gated through a acrlel of 
cllnaie ade! sensitivity studies uklng a verikn of 
the NCW epeccral ECH and specified CreCaraoui 1*100 
nl Ilian years ago) geography. Ihe CreLaceoua Ii 
investigated became It was both a Large geographic and 
cllsitlc contrast from the present day- Che so del 
limitations denonatrate that paleogeograpty >u a 
uibilantlal cl lull C forcing factor (2-9 k increase In 
globally averaged surface temperature ccopared sllh a 
present-day central). HMCvrr, the naming U 
IniurricleiL la etplain fully the peleoclluattc data. 

In addition, the aodel It tr sennit Ive to global sea 
level variation! (related to tectonics and not Ice 
volt**! which are sell correlated slth paleocl Ionic 
data. Additional cllodtlc forcing factors, such as. 
increased atooipberlc Cd 2 correlated »llh l»**e lea 
level in lot lost, ■*> be required to e •plain tne 
Cretaceous cl I sale. ....... 

i. Gtaphyi, Ms., Crsvn , Fapar 3LI)J1 
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